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Large, Self-feeding Ripping Saw. 


[he machine shown herewith is known 
by the builders, J. A. Fay & Co., Cincin- 
nati, O., as their New No. 23. It is de- 
signed for ripping material into parallel 
strips in planing mills and in all kinds of es- 
tablishments where considerable quantities 
f lumber are used. 

As will be seen the frame of the machine 
is of iron, made with plate sides and ends 
heavily ribbed. 

The steel saw arbor is 18 inches diameter 
where the saw is fitted, and is mounted in 
long connected boxes in the inside of the 
frame. The 
arbor is so 
constructed 
that several 
saws may be 
used at one 
time if de- 
sired. The 
arbor pulley 
is between 
the bearings 
and permits 
‘f being 
helted to 
from either 
direction. 
Saws up to 
2 inches in 


A side roll and bevel fence attachment for 
making siding can be furnished, which may 
be set to any angle and thickness. When 
provided with this attachment the machine 
makes a desirable siding saw for small shops 
that do not require a separate machine for 
this purpose. The same attachment answers 
for light re sawing. 

For convenience in ordering parts there 
is a shop number on each machine, and a 
number on each casting. 

7 

Wheat is now being shipped from Duluth 
to Buffalo, a distance of 1,000 miles, by the 
great lake steamers for one cent a bushel. 





object, which, of course, is to attract spe- 
cial attention to the rest of the exhibit 
which consists of representative specimens 
of nearly all the tools built by the company, 
including the ‘‘tool-room” lathe without 
plating. There are four radial drill presses 
of different styles, one of these being driven 
by an attached electric motor, and having a 
new quick return for the spindle, with cone 
gears for changing the rate of feed, the slid- 
ing key being moved by a sliding collar 
held in place by a spring plunger entering 
countersinks in the vertical shaft upon 
which the gears are placed. There are two 
planers—24" and 30’, all the shafts and the 





9 
diametermay 
be used, and 
the machine 
will rip 233 
inches wide. 

The self- 
feed is 
strong, and 
consists of a 
feed shaft 
carrying a 
toothed disk 
for feeding, 
and a shaft 
carrying 
eithera fluted 
r a smooth 
roll for dis 
harging the 
material, 
both mount- 
ed in a frame 
provided ee 
with adjust- i 
ment for reg- 
ulating the pressure. When it is desired to 
use the machine as a hand-ripping saw the 
entire feed mechanism can be lifted*out of 
the way. There are two speeds for the 
feed, 85 inches and 115 inches per minute. 

The table may be of either iron or wood. 
Itis 38x78 inches. It is connected to planed 
stands on which it may be raised or lowered 
by a screw and bevel gears, operated by : 
uand-wheel, Adjustment is provided for 
keeping the table level at all times. The 
section around the saw is detachable, so that 
heads for gaining, rabbeting, etc., or a se- 
ries of saws for ripping several pieces at 
mce may be readily applied. 

The fence is moved across the table by 
means of a hand lever, the operation of 
which instantly releases, moves and locks it 
in the desired position, an index gauge indi 
‘ating the distance at which it is set from 


the saw, 
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LARGE, SELF-FEEDING RIPPING SAw, 


Columbian Exhibition Notes—XI. 


Editorial Correspondence, 

One of the few firms that have nearly or 
quite enough space in which to display ma- 
chinery in an effective manner is the Lodge 
& Davis Machine Tool Company, of Cincin- 
nati, the feature which naturally attracts 
most attention being the gold and silver- 
plated lathe which occupies the front cen- 
tral position. This lathe is of the pattern 
known as their 16” ‘‘ tool-room ” lathe. The 
principal parts of it including the entire 
bed, head and foot-stocks, and the cabinet 
legs are silver-plated, many of the smaller 
pieces such as screws, bolts and nuts being 
gold-plated. The doors of the cabinets are 
gold-plated and usually stand partially open 
showing the shelves inside covered with 


blue silk plush. The lathe accomplishes its 


being 
bushed with plain phosphor bronze sleeves. 


loose pulleys on these machines 
There is a 26’, geared, shifting belt shaper 
with automatic down feed and having a vise 
in which the jaw that is usually fixed is 
swiveled at the center to adapt it to hold 
taper work. 

Cabinet turret lathes and screw machines 
of various kinds are shown and a number of 
engine lathes ranging from 16’ to 36 
triple geared, the latter having the inside 
shears lower than the outside ones as shown in 
Fig. 53 (page 2), the object of this being to get 
room for suflicient depth of the saddle over 
the inside shears to give the desired strength 
and stiffness. There is a universal and a 
plain milling machine, and a line of ‘* stand- 
ard” two-column drill presses with which 
our readers are sufticiently familiar to make 
further description unnecessary. In all 
these tools, such bolt-heads, nuts and other 


small parts as we are accustomed to see 
case-hardened are of steel, hardened, highly 
polished and tempered, with the temper 
color left on them, the other parts of the 
tools being also highly finished. 


Next comes the exhibit of E. W. Bliss Co., 
and the Stiles & Parker Press Co., of Brook- 
lyn, this consisting for the most part of ma- 
chines which are well-known to our readers 
and most of which are shown in operation. 
These include a large toggle joint drawing 
press suitable for drawing blanks up to 44” 
diameter and to a depth of 14’, this being 
driven by the new friction clutch driving 
mechanism 
which we re- 
cently illus- 
trated, giv- 
ing perfect 
control of the 
machine at 
alltimes. It 
is operated 
here in draw- 
ing dish pans. 
There are 
two other 
smaller but 
similar ma- 
chines be- 
sides a full 
line of the 
other and 
older 
of drawing 


forms 


presses, 
which are 
also shown in 
operation, 
Besides these 
there are 
drop ham- 
mers, rotary 
gang slitting 
machines, 
double seam- 
ers, lock 
former, anew 
embossing 
press, and, in 
show cases, 
specimens of 
the various 
kinds of 
work made 
by such ma- 
chines as are 
exhibited, the whole forming a very in- 
teresting and instructive feature of the ma- 
chinery show. 

The new embossing press spoken of has a 
stationary upper die, the lower die being 
moved vertically by means of a combined 
crank and toggle joint movement, no gears 
being used for this but the motion being 
taken direct from the tly-wheel shaft on 
which there is a friction clutch. This ma- 
chine is at work making Columbian souvenir 
spoons of aluminum bronze, the work being 
very finely executed. The gang slitter pre- 
viously mentioned has an attachment by 
which the disk shears are ground in place 
on the arbor and within the machine so that 
absolute trueness is assured, 


The National Machinery Company, of 
Tiflin, O., 
nut machinery, 


who make a specialty of bolt and 
including bolt forging, 
















2 
threading and nut tapping machines, show 
specimens of these with which our readers 
are familiar, they having been illustrated in 
our columns. Two formsof multiple spin- 
dle upright tapping machines are shown, 
one in which the spindles are arranged in a 
straight row, and another in which ten of 
them are arranged in a circle and travel 
around a central column, this being called 





Fig.53 


the rotary machine. In this all the spindles 
are driven from a central spur wheel which 
is fixed at the center, pinions on all the spin- 
dles engaging with it. The spindles are 
raised at the proper time by means of worm 
threads at the top which engage with suita- 
ble rack teeth. The taps are removed and 
the tapped nuts taken fromthem as they 
come around in front of the operator. The 
pan and holders in which the blanks are 
placed of course rotates about the central 
column with the spindles. 

That which attracts most attention in this 
exhibit, however, is the forging and upset- 
ting machine which seems to be an out- 
growth or development of the bolt heading 
machine, for which work it is still adapted 
as well as for general forging. Some speci- 
mens of work done on one of these machines 
are shown, these having been made by an- 
other concern which has one of the machines 
in use, the forgings having been sent on 
here since the opening of the exhibition. At 
Fig. 54 sketches of a few of these are shown 
with figures marked on them to indicate 
sizes. In every case these forgings were 
made by one motion of the machine, and the 
limit of its capacity for such work seems to 
depend upon the facilities for heating and 
handling the work rather than upon the ma- 
chine itself. 

The piece « is formed from a tlat bar 64 ‘x 
14", the boss being formed at one motion 
and the flat portion drawn down tapering 
afterwards under the hammer. Each end of 
his formed at one motion, and this is true 
also of the pieces cand d. The sketches do 
not show the fins left by the dies, though 
these are left upon the forgings to show 
their actual condition as they come from the 
machine. 

Another machine which has a familiar ap- 
pearance to readers of the AMERICAN MA 
curnist is the turret drill press built by Mr. 
A. D. Quint, of Hartford. This was illus- 
trated and described in our issues of Decem- 
ber 10, 1891, and September 1, 1892. Mr. 
Quint himself is here to show the working 
of the machine, and as this is something new 
in machine tools it naturally attracts a great 
deal of attention. For tapping Mr. Quint 
has added a spring to such a knock-off die 
or tap-holder as is usually employed in a 
screw machine, this spring serving simply to 
keep the two parts of the holder together 
and the pins locked when the spindle is in a 
vertical position. The spring is, however, 
so proportioned that it is barely sufficient to 
support the weight, and in tapping, when 
the stop comes into contact with the work, 
the tap draws the pins out of engagement in 
the same manner as is done in the screw ma- 
chine, the spring automatically restoring the 
parts to their proper position when the tap 
is backed out. 


The Narragansett Machine Company, of 
Providence, have six-foot lathes on exhibi- 
tion, which are intended mainly foramateurs’ 
use and to sell at a low price. The beds of 
these lathes have a new form which is shown 
in the sketch, Fig. 55, which may be taken 
as a cross-section of the bed at any point be- 
tween the two ends, the carriage resting in 
front the flat surface a, 


upon but being 
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guided solely by the plain bar 4 which is 
fixed in the bed at each end, the carriage 
being fitted to it by boring. The lead-screw 
is at c, and d isthe plate which forms the end 
of the bed. The carriage does not fit over 
the outer edge of the bed in front but mere- 
ly rests upon the flat surface on top, this 
portion of the carriage having, of course, no 
tendency to lift, and the guiding being 
done by the cylindrical bar at the back. 





As would of course be expected, the Bill- 
ings & Spencer Company, of Hartford, 
Conn., make a very fine display of drop 
forgings and finished small tools, their dis- 
play board and show-cases being filled with 
specimens of work of the highest grade. 
Drop forgings in iron, steel, copper, bronze 
and aluminum are shown, ranging in weight 
from ;/; of an ounce to nearly fifty pounds, 
many of them being of the most intricate 
shapes and difficult to produce. With most 
of these our readers are familiar, while 
others are not so well known. Amongst the 
more difficult specimens may be mentioned 
steel propellers for government torpedo 
boats, carriage pole-crabs, bicycle parts and 
bronze forgings for parts of engines of tor- 
pedo boats. Their well known small tools 
for shop and machinists’ use are fully repre- 
sented, and they are exhibiting among 
other things 


a new belt fastening, which 
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screw-driver. As many of these may be 
put in as is necessary; they do not destroy 
the flexibility of the belt and do not project 
from it in the least on either side. The 
parts are made upon automatic screw ma- 
chines, and are ready for use just as they 
come from the machine except for the slot- 


a 


a 


Pr. @ 
{ b 





Fig. 55 


vin 


Fig. 56 


ting operation. This is thought to be some- 
thing new in the way of a belt fastener, and 
is a good one. Ordinarily the belt is scarfed 
down so that the joint is not thicker than 
the rest of the belt, but for rubber or can- 
vas belts a welt is put on the outside of the 
belt and extra long fasteners are used to go 
through the two thicknesses. The useful- 
ness of the Billings belt clamps for tighten- 








Fig. 58. 


has been devised by Mr. W. A. Davis, who 
is in charge of the exhibit. This belt fasten- 
It ig 
made in two parts, one of which is essen- 


ing isshown by the sketch, Fig. 56. 








Fig. 54 


tially a countersunk head machine screw, 
the other part being tapped to receive it. 
Holes are first punched in the belt in the 
ordinary way and the lower part of the 
fastening put through, the other part being 
then screwed to place with an ordinary 


ing belts without removing them from the 
pulleys is shown by the fact that those that 
were brought here are in almost constant 
use in Machinery Hall. 


The E. Horton Chuck Co, have a display 
of chucks of all sizes from 42” regular and 
special chucks, such as used for car-wheels, 
down to the smallest drill chucks, and with 
many styles of jaws to suit all kinds of 
work, a pyramid of these chucks appear- 
ing in our illustration of Machinery Hall, 
issue of June 15, 

The Standard Tool Co., of Cleveland, 

O., have cases filled with specimens of 
their twist drills, reamers and special 
tools; and they also show an improved 
and very simply constructed twist drill 
grinder, the efliciency of which is shown 

by operating it for those interested. In 
their show is a twist drill 6’ diam- 
eter. It has a taper shank larger than any 
regular size of the Morse taper, though in 
the same proportion, the length of the drill 
over all being 32’, and its weight, finished, 
193 pounds, It weighed 100 pounds more 
than this in the rough. In making up their 
display boards they have made use of drills 
of various diameters that unusual 
length, one of these being 12 feet long and 
bent to form a rectangular frame which 
incloses a display of smal] drills, the smallest 
of these being No. 80—.013” diameter. 


case 


are of 


~ other. 
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The Morse Twist Drill and Machine (, 
of New Bedford, Mass., have a fine display 
of their tools, and among them some th 
are not so well known as their regular dril!, 
reamers, etc. Of these may be mentione} 
drills with a copper tube soldered into 
small spiral groove, these being made f 
use in the drilling machine made by t).- 
Hendey Machine Co., which was illustra:, 
in our issue of March 9, the object of t 
tube being to force oil through to the poi 
of the drill. There are also some very iar 
three- grooved reamers for use in cored hol 
these being somewhat similar to a twi«: 
drill except that they have three spi: 
grooves instead of two, and in the midd!e 
each ‘‘land” there is a shallow grooy, 
milled, thus dividing up the bearing surfac: 
upon the outside of the tool into six par 
there being no circular clearance or backi: 
off, but only a slightly diminished diame:: 
towards the shank. Such a tool is found 
work very well in removing stock from 
cored hole or from one that has been pri 
viously rough drilled. There are drills als 
that have a hole drilled crosswise throug) 
them from one groove to the other, where 
the grooves join the shank, this hole con 
municating with a hole which passes lengt! 
wise through the center of the shank, such 
drills having not the usual form of shank 
but a short and relatively large shank 
which is threaded externally to fit the end 
of a steel tube which forms the real shank 
of the drill. The lubricating material is 
forced through this tube, the chips passing 
through the holes in the drill and out 
through the tube. This drill has become « 
regular article of manufacture, largely as « 
result of a discussion of the matter of deep 
hole drilling in our columns some years ago 
in which this method was illustrated and 
described by one of our correspondents- 
Mr. Landis, I think. 

They are now making milling cutters in 
two parts which interlock, and can be 
packed apart by washers to maintain the 
size—such cutters as have for a long time 
been made in sewing machine shops and 
other places, but have not until recent) 
been made reguiar articles of manufacture 
as these specimens show them to be. 

The Cleveland Twist Drill Co. also mak 
an interesting display of drills, reamers, and 
other small tools, their newest things having 
been illustrated in our columns, with the ex 
ception of a collar, which they show in co 
nection with their reamer display, the pu: 
pose of this collar being to assist in gettir 
two or more reamed holes in line with eac 
The collar is shown in the sketch 
Fig. 57, and is simply a stepped conic 
sleeve which is ground out to fit the shank 
of the reamer, and is of various sizes out 
side to suit the reamer which may prec: 
it. After has been reamed this 
collar is slid down into it, and centers t 
shank of the reamer while the other hole is 
Plain conical 
been used for this, but are not so satis! 


one hole 


being reamed. sleeves have 
tory, because they do not have so good 
bearing in the reamed hole, and are throw 
out if the work is not previously faced t1 








Fig. 57 


with the hole, which often is not the ¢ 
The sleeves are hardened and ground 
size. 


Amongst the tools which attract most 
tention here are those exhibited by 
Morton Mfg. Co., of Muskegon Heig! 
Mich. When a shaper of about the size 
weight of any ordinary 24” shaper is s« 
taking a cut from a cast-iron plate and cu 
ing off chips 2° wide with a feed of 
machinists know that there is 
new to be seen and they stop and lo 
while not machinists, 


somethi 


others who are 
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are invariably attracted by the sight of such 


work, also stop, the result being that Mr. 
Morton usually has a pretty good sized 
audience, and is one of the few exhibitors 
that express themselves as being very well 
satis‘ied with their World's Fair experience. 

At Fig. 58 is an engraving showing this 
sha} while Fig. 59 is a view of part of it, 
showing how it does its work, 7. e., back- 
wards. An inspection of the engraving 
will show that the shaper resembles other 
gearcd shapers in its main features, but the 
head and clapper box are so arranged as to 
adapt it for cutting on the return instead of 
at the out stroke, the result of this arrange- 
ment being that, when the cut is on, the 
tendency is to pull or push the machine to- 
gether, so to speak, instead of to dismember 
it. (here is apparently no other reason for 
the fact that this 24’’ shaper (capable, how- 
ever, of planing up to 26” and 
weighing 5,200 pounds) should 
be capable of taking a cut 1} 
deep on cast-iron with a feed 
of 13 to the inch, and doing it 
with such apparent ease that 
doubts Mr. Morton’s 
modest statement that it can 
do more than that, and would 
be doing it were it not for the 
fact providing castings 
for it to chew up would be- 
too burdensome in these 
hard times. 

The ram in this machine is 
seen to be a simple bar of rec- 
tangular section, being in this 
wide and 5’ deep, 
driven by rack teeth at the 
bottom and having a full bear- 
sides. A crossed 
belt ison one side of the ma- 
chine and an open belt on the 
other, friction clutches serving 
to change the motion. Another 
advantage which this machine 
seems to possess is in the fact 
that lines showing the desired 


shape of 


no one 


that 


cceme 


machine 44 


ing on all 


a piece of work can 
be so placed on the front side 
in full view of the 
workman, and the tool can be 
made to cut to them without 
breaking away the corners of 
the work, or throwing up a 
burr to cover the lines. 

This machine is the out- 
growth of another machine which is shown 
in the exhibit, and which we have illustrated 
and described. It is the Morton key seater, 
which we illustrated in its regular or sta- 
tionary form, Fig. 60, showing it in its port- 
able form, where it is fastened in any con- 
venient way to the hub of a large pulley or 
wheel, and the key-seat planed, the cutting 


as to be 


{ f 











Fig. 60. 


be 
i 


lone upon the up stroke, thus tending 
the machine more firmly in its place 
nsolidate it instead of the opposite. 
+ machine there is but one belt and 
clutch, gravity serving for the down 
f the bar; and one of the curiosities 
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of the machine is to see it stopped by tight- 
ening the clamp screw in front of the ram, 
thus preventing its descent to the point 
where the tappet throws the clutch for the 
up stroke. 





Though a portion of the windows near 
the top of Machinery Hall annex have been 
placed on pivots so that they can be opened 
to let part of the hot air escape, there seems 
to be plenty of it yet to make things de- 
cidedly uncomfortable in hot weather. That 
portion of the main aisle which traverses 
the machine tool district has a number of 
openings or trap doors going through the 
floor to where the steam pipes are placed. 
To day one of these was standing open and 
the usual hotair blast was coming up out 
of it, when an exhibitor, who happened to 
have nothing else to do and was probably 
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some hint that would put him on the right 
track, and thus permit him to find out for 
himself, and retain a certain amount of self- 
satisfaction that he would not have had if 
the thing was explained to him completely. 
I have a suspicion, however, that a fear of 
displaying ignorance and subjecting him- 
self to ridicule, had something to do with 
it, especially as he admits that that fear 
played a part at a later time in his life. In 
this way he picked up considerable informa- 
tion, and acquired habits that have since 
been of help to him. 

While working and learning all he could 
of the things around him, he was contin- 
ually scheming to find some way to expe- 
dite the work he was on, with the result 
that he seldom quit any particular job with- 
out having found some means of doing it 
more expeditiously than he was taught to 








MORTON SHAPER AT WORK. 


anxious to devise some means of relieving 
the monotony of the situation, succeeded 
admirably when he fixed up over the open- 
ing a paper toy which was revolved by the 
ascending current of hot air; then on the 
open trap door he placed a placard bearing 
the legend, ‘‘ Hot Air Exhibit.” F. J. M. 
Jackson Park, July 24. 
ee 
A Leaf From John Johnson's History. 
By C. L. REDFIELD. 

John Johnson, which is not the indi 
vidual’s name, but which will do for the 
purposes of this article, had, in early life, a 
fondness for mechanical contrivances, and 
often made them and dreamed about them. 
It was not his fortune, however, to ever see 
or know what a machine shop was, until he 
was old enough to think about going to 
college. At that time, and for some time 
previous, his aim had been to be a civil en- 
gineer, as that seemed to be the nearest to 
his desires. About this time he had his 
first chance to see and learn something of 
what a real live machine shop was, and 
when the opportunity offered he gave up 
college and went to work in the shop at 
$4.50 a week. 

Having started on this career, John de- 
termined to learn all that he possibly could, 
and to this end kept his eyes and ears wide 
open. He also made it a point not to ask 
questions about matters that did not directly 
concern his work, but about which he 
wished to know, until he found it practi- 
cally impossible to find out in any other 
way. became 
necessary, he usually approached the matter 
indirectly, hoping, he informs me, to get 


When questions evidently 





do it when he started. 

The mechanics that he learned in this 
shop suited his disposition and inclinations 
so well that after a year he decided to go to 
one of the technical colleges and become a 
full-fledged mechanical engineer. At col- 
lege he did fairly well, ranking a little 
above the average, though not the best in 
anything except perhaps in geometry, in 
which, I believe, he excelled. 

Fate decreed that John Johnson should 
not finish his course in college, for at the 
end of his first year his finances became 
such that he had to hustle for his daily 
bread. In doing this he drifted away from 
mechanics, and for a number of years did 
not see the inside of a machine shop. In 
the meantime he had arrived at man’s 
estate, and married, and one day he found 
himself out of a job, without money or 
credit, and with a wife and baby to take 
care of. In looking around for something 
to do, one of the first things that struck his 
eye was an advertisement for a boy to make 
tracings. He immediately applied for and 
obtained the situation, and thus commenced 
once more on a mechanical career. Previ- 
ous to this he had been studying shorthand, 
hoping to fit himself to earn a fair living in 
this way. Immediately upon securing this 
situation he threw his shorthand book in 
the corner, and has not seen it from that 
day to this, and what is more, he says he 
doesn’t want to. 

As soon as Mr. Johnson obtained this new 
opportunity to follow the business he liked 
best, he resumed his old tactics of keeping 
his eyes and ears wide open, and of paying 
particular and careful attention to every 
thing that he saw or heard. He informs me 
that at that time he had been so long away 
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from machine shops that he had forgotten 
the common shop names for many things, 
and that much of what he heard was unin- 
telligible to him, but that rather than betray 
his ignorance in these matters he used ex- 
traordinary measures to, find out what cer- 
tain terms meant. To this end he visited 
the shop as often as his duties would per- 
mit, and when there, never failed to draw 
out from the foreman or some workman his 
Opinion in regard to this, that or the other 
thing connected with the work or the opera- 
tion of certain tools and machinery. He 
also bought the AMERICAN MACHINIST and 
other technical papers, and studied them far 
into the night. Speaking of this matter, 
Mr. Johnson says that in the beginning he 
found extreme difficulty in understanding 
some of the articles, especially those de- 
scribing the construction and operation of 
certain machines, and that he 
would often spend hours study- 
ing a single machine that he 
could understand in as 
many minutes. 





now 


When he commenced making 
tracings he was not able to 
read mechanical drawings, and 
made a good many of them 
without understanding what 
he was doing, or making any 
particular progress toward be- 
coming a draftsman, except by 
acquiring skill in mixing ink 
and in drawing One 
day, after he had been making 
tracings for three or four weeks, 
the foreman came in with a 
peculiar wedge shaped 
having a core in one end, a 


lines. 


piece 


groove along one side, and pro- 
vided with a and 
said that he wanted a drawing 
made of it to away. 
Without any further explana- 
tion the foreman went out and 


set screw, 


send 





did not return for several hours, 
that seems to 
have been particularly fortu- 
nate for our hero. Mr. John- 
son says that he has faced death 
and danger on land and sea, 
and that he has often had to 
exert himself to the utmost for 
self-preservation, but that he 
does not believe that he ever 
wrestled so hard with any- 
thing in his life as he did with the prob- 
lem of how to make that simple little draw- 
ing. He had _ heard that it 
took three views to represent a piece by 
mechanical drawing, and after staring at 
the casting from different directions for a 
considerable time he started in and finally 
got one view to his satisfaction. He then 
made a second view off somewhere else on 
the paper, and commenced on a third. As 
soon as he had started on this third view he 
found himself laying off the identical dimen- 
sions that he had the other two 
views, when it occurred to him that by 


a circumstance 





somew here 


used on 


locating the views in a certain relationship 
to each other he could take off these dimen 
sions by his T-square and triangle without 
them. A hasty inspection of 
some drawings near at hand showed him 
that each one, without exception, had its 
views placed in this way. 


measuring 


He immediately 
rearranged his views, and finished a fairly 
creditable drawing with the feeling that he 
had learned an important thing. He now 
declares that from that day he was a drafts- 
man, because he then knew how to go about 
making a drawing for anything that might 
come his way. He was not content, how- 
ever, with having reached that point, but 
continued his policy of acquiring all the 
information he could, with the result that 
he has learned a good many things since 
that day. He has since held the position of 
chief draftsman successively with several 
concerns, and , well never 
mind what, nor where he is at present. 
He probably would not thank me for dis 
closing his identity with the hero of this. 
Upon being questioned as to what course 


now is ——— 


he pursued and what books he studied to 
make up the lack of having completed his 
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college term, Mr. Johnson says that what- 
ever success he has had has been ‘‘due 
principally to hard work,” and the principle 
that he has always followed of throwing his 
entire energy and ability into whatever he 
was doing. He also says that he has never 
made up his college deficiency, although I 
have personally known him to put to rout 
college graduates and college professors in 
the solution of technical and mathematical 
problems. 

Being questioned particularly as to what 
books it is best for a young man to study 
who wishes to advance himself, he says 
that a fair knowledge of algebra and geom- 
etry is essential, and a thorough understand- 
ing of physics is very important. Beyond 
this he seems to think that books should be 
used for reference rather than study, his 
idea being to acquire a thorough under- 
standing of the general principles without 
burdening the memory with a multiplicity 
of details. In books of reference he ranks 
those that have tables and formule as the 
most important, and next to them the cata- 
logues of prominent manufacturers, be- 
cause they show the latest and best advances 
without encumbering the pages with the 
old and obsolete. 

While there is much truth in what Mr. 
Johnson says in this regard, I think some 
modification is essential when applied to 
persons who follow a somewhat different 
line from his. For example, the man who 
intends to make a specialty of steam engi- 
neering will find much in treatises on steam 
engines, valve motions, etc., that he will 
not find in a book of tables nor in catalogues. 
I presume, however, that Mr. Johnson 
would class these as books to be referred to 
but not studied. There seems to be an 
opportunity for a difference of opinion here. 

I have found it somewhat difficult to 
learn exactly what Mr. Johnson’s idea is in 
regard to hard work asan essential to success 
in mechanics, but from his conversation I 
assume it to be about as follows: That he 
spent his evenings in studying over his work 
of the day in its relationship to what he was 
todo next day, and in scheming his next day’s 
work as far in advance as possible, so that 
when he came to it he could push it forward 
expeditiously and accurately. He informs 
me that for a number of years he worked in 
this way about 16 hours a day, 365 days in 
the year. If I correctly understand his 
aim in work, it is to concentrate his ener- 
gies upon the thing immediately in hand, 
and not to waste time grubbing into the 
mysteries of the dim past or speculating 
upon the theories of the indefinite future. 

I have felt disposed to comment upon 
what has been written, and, in some Cases, 
to diverge from the views expressed, but 
have decided to refrain from so doing, and 
to confine myself to the part of historian of 
such things as came to my knowledge, and 
seemed to me might be of interest and pos 
sible help to young men who are endeavor 
ing to struggle upward under many disad 


vantages. 
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He Sold Good Set-screws. 


I worked for a man when an“apprentice 
whose strong hold was set-screws. He had, 
for the times, a good shop, with good fore- 
men in the several departments, but indi- 
vidually he had an eye single to set-screws, 
You didn’t buy set-screws then as you do 
now ; every shop made its own. In this 
shop, making them was the apprentices’ job, 
and they were not made in quantities and 
stored away, because the next tap would be 
a little smaller or a little larger, in all prob- 
ability, than the one that was broke. A set 
of machines required say fifty set-screws, 
and some apprentice who was working on 
those machines got the job of making 
them, fitting them to each individual hole. 
It was just about as sure as death that not 
one of these set-screws would ever get out 
of the shop as a component part of a ma- 
chine without having been tried by the ‘‘ Old 
Man” as to its quality of shakiness. If 
there was a tendency towards wabbling the 
young aspirant who made it got a lecture, 


sure. It would be a mild sort of a lecture 
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—a kind of paternal disquisition on the 
duty of set screws in general and the par- 
ticular mechanical vileness of this one that 
was shaky. The boys all learned to make 
good set-screws, and the machines that went 
out of that shop didn’t have the weakness 
of loose ones, whatever else might be their 
shortcomings. It looked as if the ‘‘ Old 
Man” gave a good deal of time to the sub- 
ject, but then he was eminently successful 
inthe matter. He sold good set-screws. 
PG, 
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are still long enough for the great majority 
of cases, being seldom used except for 
hexagon nuts. 

The instrument is made of transparent 
celluloid, which keeps its shape fully as 
well as rubber, and is far more cleanly, and 
not at all liable to crack. 

The feature of transparency, with the 
fact that the instrument is always used the 
same side up, makes it a practical possibil- 
ity to have a scale cut on its under surface, 
thus bringing it into close contact with the 
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A NEw SEtr SQUARE. 


A New Set Square. 


In connection with the articles which have 
recently appeared in the AMERICAN Ma- 
CHINIST regarding the use of cross section 
paper in the drafting room, a description of 
a new instrument is here given, which in a 
measure takes the place of ruled paper. 

It will be seen from the cut, which shows 
the instrument in different positions, that it 


A a 


i 
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work, and rendering accurate measurement 
possible, the graduations being seen from 
above through the transparent material. 

At the same time, the distinctness of the 
scale is preserved from the wear of the 
lower surface, as what is seen of it is above 
that surface. 

The graduations, being on the instrument 
instead of the drawing, may always be 
made to coincide with the lines of the draw- 
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CoLp Mrerat SAWING MACHINE. 


is a 30°, 60°, 90°, 45°, and incidentally a 15 
angle, and all this in both directions, with- 
out being turned over on the opposite side. 

It is, therefore, provided with a small 
knurled knob D, whereby it may be con- 
veniently picked up or turned around, or 
held firmly against the T square. 

The 30° and 60° ruling edges, though but 
little more than half as long as the others, 


ing, which it is often impossible to do with 
cross-section paper. It is found that this 
scale upon the triangle saves not only time, 
buta considerable amount of fatigue from the 
petty though frequent distraction of placing 
and displacing a separate tool for every 
measurement. In addition to the 
line may be drawn parallel to each long side 
of the triangle, and about }” distant, for 


scale a 


convenience in getting right angles whey 
not wishing to use the T-square. The line 
is clearly seen through the transparent m. 
terial, and may be readily placed coincident 
with a line on the drawing, thus giviny 4 
ruling edge at right angles to that line and 
slightly crossing it. 

Designers and draftsmen will find this 
instrument to be very convenient for 
proximate sketching, as well as ordin 
drawing. 

It is made in three sizes—6”, 8” and 10 — 
by D. J. Kelsey, 32 Cottage street, New 
Haven, Conn. 

a ee 
Cold Metal Sawing Machine. 


< 


We present herewith an illustration of 
French machine for sawing cold metal: 
special object of the design being to pro 
a machine which would be applicable to 
form of work and to cut it any possi! 
angle. 

It will be noticed that there is a vertics| 
shaft passing through the center of the c 
umn, at the top of which is a bevel pinion, 
this driving an idler bevel gear, which in 
turn drives the pinion which is on the e1! 
of the shaft that passes through the center « f 
the swinging arm that carries the saw, «i! 
these gears being so located with respect (\) 
the various center lines, that the arm cin 
be swung horizontally or vertically to any 
desired angle, while the tilting arrangement 
of the table enables work to be cut in an\ 
direction. Upon the saw arbor is a helici! 
gear which is driven by a similar gear on 
the shaft above. Provision is made for lu 
brication of the saw, and it is manifest that 
the machine should be quite efficient for tlic 
work it is intended to do. While such 
machine will not, of course, cut off bars as 
fast as shears will do it, it will without spe 
cial preparation cut any shape whatever at 
any angle without deformation and leavin» 
the cut surface fairly straight and true. The 
diameter of saw used is 400 milimeters 
(about 152’), and the machine weighs 650 
kilogrammes (about 1,450 pounds). Iv is 
built by the Vulcan Forge, 3 rue Saint 
Denis, Paris, France. 

a 
The Limitation of Engine Speed.’ 


By Cuar.es T. Porter. 





The practical limitation to high rotative 
speed in stationary reciprocating steam en 
gines is not found in the danger of heatiny, 
or of excessive wear. The causes of both 
these, it is now well understood, are to be 
looked for in defects of design or construc 
tion, commonly to both, as they generally 
go together, and where these do not exist to 
a degree which is of practical moment, « 
bar to the proper employment of higher 
rotative speed appears long before a tend 
ency to heat or wear is to be observed 
Correct designs are now generally followed, 
in both the fixed and the moving parts of 
steam engines, and a high degree of truth is 
readily attained in their construction, sv 
that it has come to be a simple matter to 
make engines which can be run at very high 
speed, quite free from either of these dit! 
culties. 

Contrary to the general belief, no obje: 
tion to very rapid rotation is afforded by the 
development of centrifugal force in the 
fly-wheel or band-wheel. This the follo\ 
ing exposition will make clear. 

The centrifugal force of one pound, ma! 
ing one revolution per minute, in a circle of 
one foot radius, is .000341 of a pound. Tb 
force varies directly as the radius in feet (/), 
and as the square of the revolutions | 
minute (7). Hence the expression: / 
000341 gives the centrifugal force in ter: 
of the weight (W). This is a simple ai 
convenient formula. 

A handy formula is desirable for the ce 
trifugal force developed in each one squa 
inch of section of the rim of a fly whe 
This is obtained as follows: In a cast iron 
wheel of one foot radius, measured to tle 
center of gyration of the rim, the value o! 
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*Presented at the Mechanical Engineering Ss: 
tion B of the World’s Engineering Congress, 
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W. for each one square inch of rim section, 
is 196. This number, multiplied into 
00341, gives .0066836 as the centrifugal 
in decimals of a pound, of this ring, at 
As both the 


forc' 
one revolution per minute. 


centrifugal force and the weight vary 
directly as the radius, we have the expres- 
sion 


(Rr)? x .0066836 
for the centrifugal force developed in each 
one square inch of cross-section of the rim 
of any cast-iron wheel. For example, this 
centrifugal force, in a wheel 5 feet in diam- 
eter, making 300 revolutions per minute, is 
3759.5 pounds. 
2.5 X 800)? x .0066836 = 3,759.5. 

This is the sum of the centrifugal stresses, 
»xerted equally in all directions, in the plane 
of revolution. What is the measure of the 
tendency of these forces to burst the wheel ? 

Answer: One-fourth part of these forces, 
940 pounds, isresisted by the tensile strength 
of two opposite sections of the rim. This 
strength, for good American iron, may be 
taken at 20,000 pounds per square inch, 
aggregating 40,000 pounds in the two sec- 
tions, giving a factor of safety of 40.4. 
So this wheel may be run at double speed, 
600 revolutions per minute, with a factor of 
safety of 10. 

The correctness of the above answer is 
demonstrated as follows: 
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Let the circle A BC D, in the above 
figure, represent the rim of a wheel, having 
its center at O, and of which A C is the 
horizontal, and B DPD the vertical, center 
line. The equal centrifugal stresses in the 
opposite directions O A and O ( re- 
sisted at the points Bb and 
D, and the equal centrifugal 
the opposite 
directions O Band O D are 
at the points A 


are 


stresses in 


resisted 
and (, 

The amount of the com- 
bined stresses, exerted in 
any one of these four direc- 
tions, is the sum of the 
horizontal or the vertical 
components, as the case may 
be, of one-half of the total 
centrifugal force. These 
components are equal to 
each other, and are repre- 
sented, the horizontal by 
the triangles 2 O @ and F 
V H, and the vertical by the 
triangles # O Fand G OH. 
Therefore, one-fourth of 
the total centrifugal force 
is exerted in each of any 
four rectangular directions, 
and is resisted in two op- 
posite sections. 

The wheels of high-speed 
engines have generally solid 
rims, and no case of their 
bursting has, I believe, ever 
been known. Disasters from this cause 
have been confined to engines not designed 
to be run at high speed, and have some- 
times occurred when the speed was only 
Slightly accelerated above the normal rate. 
In these cases the wheels have been built in 
segments, with surprising . disregard of 
hecessary strength in the flanges and bolts 
by which the segments were held together. 
The American Society of Mechanical En- 

‘neers will do a good thing, if it shall 

opt 10 as a factor of safety in tensile 
rength, to be recommended by it for all 
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mechanical work, and shall also recommend 
that in segmental wheels the joints be 
made, if anything, a little stronger than the 
section of rim. In applying the formula 
given above, it will be safe to take, as the 
value of #, one-half the outside diameter of 
the wheel. This being greater than the 
diameter measured on the center of gyra- 
tion, the computed centrifugal force will be 
greater than that really exerted. 

Again, an objection to very high speed is 
not found in a tendency to knock on the 
centers. In a properly designed and con- 
structed engine, in which the valves are 
correctly set, and which is run by steam, 
high speed tends to silent running. Noise 
from bad design or bad work, from insufli- 
cient lead given to the valves, and from 
water in the cylinder, is excluded from con- 
sideration. 

It is admitted, with pride, that the bad 
consequences of these defects are aggra- 
vated by high speed. This revelation of 
them has wrought an entire change in en- 
gine construction, not yet completed, and 
even makers of slower speed engines have 
largely profited by it. But it is obvious 
that there is now no excuse for their exist- 
ence. The only legitimate cause of knock 
on the centers is loose boxes, and knock 
from this cause is softened as the speed is 
increased, and at extremely high speed will 
disappear entirely, owing to the force of 
the steam at these points being absorbed in 
overcoming the inertia of the reciprocating 
parts. 

Again, vibration is not an objection to 
very high speed, because it is an easy matter 
so to design and construct an engine, and 
balance the running parts, that it shall be 
free from vibration at any speed whatever. 

Again, very high speed is not objection- 
If an engine runs in silence, 
completely free from vibration, without any 
tendency to warm, and without wear of any 
running part, its very speed renders it an 
object of especial admiration, even to those 
to whom such speed is new. ‘Whenever ex- 
tremely high speed in a steam engine has 
caused any other feeling in the beholder 
than that of admiration, it has always been 
the case that it has been attended with some- 
thing annoying, a noise, or a jar, or some 
uncomfortable action, which ought not to 
have existed. 


able, per se. 
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All this being true, there still remain two 
considerations of a controlling nature, which 
require that the rotative speed of engines 
shall be kept within moderate limits. 

The first of these is, that engines ought 
not to be run as fast as they can be. It 
must, on reflection, be obvious toevery one, 
that an engine should be capable of running, 
and that too with entire satisfaction, so far 


as its motion is concerned, a great deal 
faster than it ¢s run. This is the solid 
ground of security and confidence. It 


means peace and comfort, and helps to make 
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men sleep well o’ nights. It means long 
life to both engine and builder. I do not 
know anything to which the ancient maxim, 
in medio tutissimus ibis, is more directly 
applicable. Observe the force of the super- 
lative, tutissémus, considered as a positive 
statement, ‘‘in the middle course you shall 
That is just what we want 
in mechanics, in all our progress, to go most 
safely. 

The second objection to the employment 
of extremely high speed is a very serious 
one indeed. Itis the large amount of waste 
room in the port, which is required for 
proper steam distribution. In the impor- 
tant respect of economy of steam, the high- 
speed engine has thus far proved a failure 
Large gain was looked for from high speed, 
because the loss by condensation on a given 
surface be divided into a greater 
weight of steam, but this expectation has 
not been realized. Far from it. The per- 
formance of this class of engines shows, 
instead, a positive, and in some cases a 
large loss in economy. For this unsatis- 
factory result, we have to lay the blame 
chiefly on the excessive amount of waste 
It has been already pointed out by 
Mr. Harris Tabor, that the ordinary method 
of expressing the amount of waste 
in the percentage added by it to the total 
piston displacement, is a misleading one. 
It should be expressed as the percentage 
which it adds to the length of steam admis- 
sion, and then every one would see what a 
serious thing it is. For example, if the 
steam is cut off at } of the stroke, 8 per 
cent. added by the waste room to the total 
piston displacement means 40 per cent. 
added to the volume of steam admitted. 
Under these circumstances, it is obviously 
the duty, and for the interest, of builders of 
high speed engines to adopt every expedi- 
ent for reducing the amount of waste room, 
that with the 
proper admission and discharge of the steam. 
For this, the first requisites are moderate 
piston speed and longer stroke. 

Engines of 4, 5 and 6 feet stroke may 
properly be run at from 700 to 800 feet of 
piston travel per minute, but for ordinary 
sizes I would recommend and urge that 600 
feet per minute be taken as the limit of pis 
ton travel, under all circumstances. This 
will give from 300 revolutions per minute 


go most safely.” 


would 


room, 
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can be done consistently 








SPINDLE LATHE. 


with 12 inches stroke to 100 revolutions per 
minute with 386 inches stroke, with which 
purchasers ought to be satisfied. I would 
ask builders, in their own interest, to resist 
the temptation to get the utmost out of a 
given engine, and to set their faces like a 
flint against the demand for short-stroke 
engines, which shall occupy but little room, 
and from which the required power can be 
got by speeding up beyond the limit here 
proposed, 

But I am met with the objection that, in 
this class of engines, large waste room is a 








necessity, to prevent break-down from water 
in the cylinder—that of the two alternatives, 
of waste of steam in this way, and broken 
cylinder-headsand pistons, purchasers prefer 
the former. I confess that I am thoroughly 
disgusted at the engineering which puts 
purchasers of engines in such a dilemma as 
this. Getting rid of water in the cylinder 
seems to be the prerequisite to any attempt 
to reduce the amount of wasteroom. Then, 
by all means, let it be the first object of 
builders of high-speed engines to get rid of 
all possibility of water in the cylinder, in 
an amount capable of doing any harm. 
—_——_>e—__—__ 

Sixteen-inch Hollow Spindle Lathe. 
The lathe shown herewith swings 16 
inches over bed, and 10 inches over carriage ; 
the distance between centers is 42 inches less 
than length of bed ; weight with 6-foot bed, 
1,800 pounds. 

The spindle has a hole through it 1,5; inches 
diameter, and is fitted for Morse taper No. 
4. The front bearing is 2}} inches diameter, 
and 5 inches long; tail spindle 1% inches 
diameter. 

The lathe is geared 11 to 1; largest step 
on cone 10 inches, and width of belt 2% 
inches. 

The carriage has power cross-feed, both 
feeds being controlled by one friction, the 
change from one feed to the other being 
made through the upper knob, at the right 
of the hand-wheel. The knob below this is 
used for reversing the direction of either 
feed. The countershaft has pulleys 10x34 
inches, friction pulleys, and runs in self- 
oiling boxes. This lathe is made by Fay & 
Scott, Dexter, Me. 
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Herr von Lupin, of Munich, calls attention 
to two liquids for thermometers 
which he considers possess valuable quali- 
ties. One is dilute sulphuric acid, the ex 
pansion of which is practically constant. 
Another is chloride of calcium in spirit, 10 to 
15 per cent. of the anhydrous salt being rec- 
ommended, 
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Foremen Blacksmiths of 
United States. 


To the the 


Your committee appointed to ascertain 
the number of foremen blacksmiths favor 
ing the establishment of a 
national organization for 
mutual benefit have received 
such a large number of 
favorable replies that we 
are decidedly of the opinion 
that we are justified in call- 
ing a meeting for that pur- 
pose, to be held at Chicago, 
on the 5th day of Septem- 
ber, at 10 o’clock A. M., at 
901 Rookery Building, 

We hope to have a large 
attendance and respectfully 
solicit the hearty co-opera- 
tion of our friends, the 
master mechanics, and other 
railroad officials, who have 
heretofore been alive to our 
interests, and who, so far 
been able to 

with them, 
have expressed themselves 
as favorably inclined to our 
laudable undertaking, and 
we feel confident that 
can rely on their advice and 


as we have 


communicate 








we 


assistance, 

We cordially invite rep- 
the me 
chanical press and iron and steel houses, 
who may be interested in our better 
education as to the manipulation of their 
products. 

Hoping that those who are eligible will 
make strenuous efforts to be present with 


resentatives from 


proper credentials, we remain 
Very truly yours, 
J. J. THORNTON, 
C. H. Wi.utams, 
W. G, Loris, 
Geko, F, HINKENS, 
Comunittee, 








A New Protractor. 


The accompanying illustrations represent 
a new protractor patented by Mr. Oluf 
Tyberg, 1387 Bedford avenue, Brooklyn, 
N. Y. It is a very handy instrument for 
transferring angles, and can be used to 
great advantage in the drawing room, ma- 
chine shop, pattern shop, or for any pur- 
pose requiring an accurate measurement, or 
transference of angles. Figs. 1 and 2 show 
different views of the instrument. The 
graduated are remains fixed in a case pro- 
vided for it. The hinged legs # and F'lie 
in the same plane; the holes // in the leg 
E fit accurately on corresponding pins in 
the straight bar of the arc, by which the 


, 


leg E can always be set to zero point and 
held there while the leg F is set to any 
desired angle. The inner edges of the legs 
run to the vertex of the angle, which is 
advantageous in filing up templates of thin 
metal. 

Figs. 3, 4 and 5 show details of the hinge, 
and Fig. 6 shows a section of the hinge 
through z z in Fig.1, the whole showing the 
construction adopted for securing a com- 
paratively tight and yet a smooth working 
joint. A short tube, A, is passed through 
the pieces B and D, and is then riveted over 
to secure suflicient friction for holding the 
legs to any angle. The piece Cis simply a 
liner to bring the legs, which are screwed to 
the pieces B and D, into the same plane. 
Should the joint at any time work too 
loose, the hinge can be readily taken off, 
and the joint tightened by riveting the end 
of the tube A. 
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New Feeder for the Gatling Gun. 


Dr. Gatling, of revolving machine gun 
fame, has applied a feeder for the gun 
which is said to be an important addition. 
This feeder was developed and applied to 
the gun referred to as exhibited at Spring- 
field, in the shops of the Dwight Slate Ma- 
chine Co., of Hartford, Conn., the patents 
for it being in the name of two employes of 
that company. Of this feeder the /artford 
Times says: 

Dr. R. J. Gatling, whose revolving ma- 
chine gun has attained a world-wide reputa- 
tion, has applied a feeder for the gun, which 
renders it still more convenient and useful 
than ever. It seems to be a perfect machine 
gun now. On a strip of tin are placed 
twenty smokeless powder cartridges, each 
held in place by bits of the tin that are 
turned up for the purpose. These slips 
are put into a horizontal opening, and as 
they are drawn through. the cartridges are 
stripped off and placed in position to be 
thrust into the chambers. The motion is 
positive, and there is no failure in any part 
of the movement. The old plan was to 
drop the cartridges into a vertical opening 
and they were carried by gravity to their 
proper position. It will be seen that by 
this old method, the gun could not be used 
when pointed upward or downward, except 
to a moderate degree. But with the new 
invention the cartridges are held in place in 
whatever position the gun is held, horizon- 
tally or perpendicularly, or at any angle. 
Each one of the old feeders cost $2 50. 
The new tin strips cost but two cents each. 
The new system shields the cartridges from 
the rain. 

There is another advantage: the strips, 
with cartridges attached, can be compactly 
packed, and a much larger amount of 
ammunition can be carried with the gun 
than by the old way. The gun can be fed 
by these strips with the greatest rapidity. 
With them it has been fired 3,120 times in a 
minute; and when turned by a little electric 
motor attached to the breech, it can be fired 
5,000 times a minute. 

The ingeniously contrived movement of 
this revolving gun works as easily and 
smoothly as the simple rolling of a wheel. 
It is a wonderful piece of mechanism, won- 
derful for its simplicity and accurate move- 
ments—superior to all other machine guns 
in its principle of revolving cylinder and 
revolving barrels and locks at the same 
time—moving with such exactness that in 
firing over 3,000 charges in a minute, there 
is no accident, no failure in the working of 
the cartridges. Ifa cartridge is imperfect 
(something that does not occur once in 
10,000 shots), the gun works on just as 
accurately as if the missfire had not oc- 
curred. 

The small bullets used in this gun, with 
smokeless powder, have been fired through 
forty one-inch pine boards. They can be 
fired two miles, and then have force enough 





to pass through the body of a man. Dr. 
Gatling recently exhibited one of his newly 
perfected guns before the United States 
army board of examiners at Springfield, and 


they were delighted with it. Eighteen of 
the new guns were ordered by the war de- 
partment, each having this remarkably ad- 
vantageous improvement in the feeding. 


———*=a>e 


Mark Your Steel. 


Where different grades of steel are kept 
together in one rack, it sometimes happens 
by mistake that a very fine tool is made of 
common steel, while a tool for common 
work is made from an expensive grade. A 
simple way to avoid this is suggested by 
one of our friends. It is to paint each bar 
with a distinctive color when it is received; 
not the whole bar but just a streak on one 
side, near the center, a foot or two long. For 
example: Crescent, white; Crescent Extra, 
red; Crescent Special, blue; Common, green. 
Let the smith cut from both ends of the bar 
and he will never be at a loss as to the 
grade of any short piece he may have on 
hand. 

The grade or quality is, however, stamped 
in the middle of each bar.—Sparks from the 
Crescent Anvil. 
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LETTERS FROM PRACTICAL MEN. 





Cutting Screws, 
Editor American Machinist : 

In my second letter I spoke of the use of 
cold rolled shafting for lead-screws, but 
there is one peculiarity about it that makes 
a poor article of it for screws that require 
to be at all accurate. I believe it is next to 
impossible to make an accurate screw of it. 
Take for instance a piece of 1%” cold-rolled 
shafting of the best grade, 6 feet or more in 
length, and cut a thread of 4” lead, }’’ deep, 
and 5 feet long; measure the length of the 
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in the fact of the shaft being rolled cold, 
making the outside of closer grain, and 
stretching the center lengthwise, and as the 
outside is cut through it allows the center 
to contract and draw the outside with it. 

Now take a piece of machine steel, turn 
it, and cut a thread the same as the cold 
rolled, and you will not detect any differ- 
ence in the length of the piece before and 
after cutting the thread by ordinary methods 
of measuring. 

The following method of finding the cor- 
rect angles for grinding worm and thread 


D E 
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A C B 
tools will give accurate results and save lots 
of valuable time cutting and trying or 
“‘monkeying.” 

On the base line lay off the distance A B 
equal to the circumference of the screw at 
the outside diameter, and C B equal to the 
circumference of the core of the screw, or 
the circumference at bottom of thread. At 
A and Cerect perpendiculars A D and C # 
equal to the lead of the screw. Draw the 
lines D Band HB. Then the angle D BA 
will equal the angle of the thread at the 
outside diameter, and the angle Z B C will 
equal the angle of the thread at the bottom 
diameter. Draw the line CG at an angle 
from C H equal to one-half the sum of the 
angles D B A and EL B C; this gives the 
angle of the top face of the tool from a hori- 
zontal. Draw the lines # J and G H at 
angles of 5 degrees from D B and FE B; 
this gives the side clearance of the tool from 
the thread. In case of a very steep thread 
it will be necessary to give more than 5 
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A NEw PROTRACTOR. 


piece accurately before cutting the thread, 
and again after the thread is cut, and you 
will find the piece to be about ;,’’ shorter 
after the thread is cut than it was before. 
Suppose you are cutting a lead screw whose 
threads are of the usual shape, that is, the 
sides of the thread are at an angle of 20 de- 
grees to each other; observe the action of 
the tool as the thread is nearly finished. Set 
the tool at the center of the length of the 
thread, so that it will cut an equal amount 
from each side, then (if the thread is right- 
hand) run the carriage down to the tail- 
stock end and start a light cut. You will 
observe that the tool cuts all or nearly all 
on the right hand side, but as it approaches 
the center where it was set, it cuts nearly 
equal on each side, and as it nears the head- 
stock it cuts more and more on the left-hand 
side. Not only will it do this a few times, 
but the same thing can be observed all 
through the cutting from start to finish. In 
fact, the screw will shorten with every cut 
taken. The reason for this shortening lies 


degrees clearance to the following side of 
the tool, as by its construction the following 
side must be above the center of the screw, 
thus reducing its clearance, while the lead- 
ing side will be below the center, which has 
an opposite effect. When the tool is prop- 
erly set, the center of the end of the tool 
will be at the same height as the lathe 
center. The shaded portion of the diagram 
shows the form of a section of this tool; the 
bottom of the tool is parallel to the line # (, 
I have cut four-threaded screws with these 
tools whose lead was nearly equal to twice 
the diameter of the screw. The diagram 
shown is for a tool for a four-threaded 
screw whose lead is equal to its diameter. 
C. W. Wriceur, 


Some Old Nails, 


Editor American Machinist : 

I send you with this some nails taken 
from an old house about seventy years old. 
One of them you will notice has a weld in 
it, and one I have bent in the shape you see 





‘friend Norris Peters 
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without heating. 


Will any of the nails 
made to day stand such a test ? These nai! 
are hand-made, and probably from importe: 


iron. They were taken at random from 
lot. H, G. Avery. 


[The specimens sent by our correspon 
ent are of old-time hand-wrought nails. O; 
of them, originally about 3} inches long, 
bent quite back on itself twice in its lengt 
without any evidence of stress in the bend 
We think he will not find many such nai 
in the market, but have no doubt they cou! 
be had if the demand for them was sufi 
ciently large. They show that good iro 
was made three-quarters of a century ago. 
Ep. A. M.]. 


Brass Pipes, 
Editor American Machinist : 

Mr. P. H. Bullock gives an account of 
brass pipe cracking, an experience that has 
been repeated many times. 

Brass is an alloy of copper and zinc, and 
it is not usual that the metals are thorough 
ly mixed in the crucible, and when they 
come to be rolled the parts having the most 
zinc will be the hardest, and there will b 
quite astrain on the metal at that point. I: 
is not necessary to put pressure on it, as la) 
ing it out in the sun will crack it in tl 
same way. 

If the pipe, after the threads are cut, is 
slightly annealed it will remove the strai: 
and generally prevent fracture. They ca: 
be annealed before the threads are cut, bu! 
if too much anneal is given them they wil! 
twist. They are not so reliable as coppe: 
pipes, for the reason that the latter is a solic 
metal of equal tenacity and equal specifi: 
heat. 

The writer has been very busy this sum 
mer, but hopes that this will not make any 
difference with Mr. W. H. Booth, and that 
he will continue to favor us with his excel 
lent letters. W. E. CRANE, 


Printed Letters on Tracing Cloth 
Photolithographice Copies of Draw- 
ing. 

Editor American Machinist : 

I notice several communications regarding 
the use of substances to cause India ink to 
flow upon tracing cloth, and as I had some 
experience many years ago, I add my mite. 
Before the Patent Office adopted the use of 
photolithography, duplicate drawings on 
tracing cloth were required. I thought one 
day it would be neat to have titles, etc., 
printed on instead of being produced by the 
pen. I tried it, and I really believe those 
titles are not dry yet. Shortly after the 
Patent Office adopted the use of photolithog 
raphy. I had a line of foreign patents to 
procure on a machine which was somewhat 
complicated, and remembering my experi- 
ence with printed headings, I consulted my 
about lithographic 
printing on tracing cloth, and he said there 
would be no trouble about it. I therefore 
had the drawings made on a large scale and 
reduced by the camera, but the lithographic 
ink on tracing cloth did not dry any better 
than the printer's ink. I got along with it, 
however, by substituting paper for my 
foreign applications. 

One day my draftsman announced that a 
friend of his had found out how to make the 
printing ink dry on tracing cloth, and would 
treat prints for 25 cents per sheet. I gave 
the matter a trial; it was entirely successful, 
and I afterwards paid the quarter for a good 
many sheets. After a time my draftsman 
told me he had purchased the secret, and he 
presumed I would not object to his earning 
the quarter. This was satisfactory, of 
course. A little while after that a friend 
of mine, doing business in a distant city, 
was looking for an assistant, who, if satis 
factory, could be taken as partner, and I so 
strongly recommended my young friend 
and draftsman, that he was engaged, and 
left me. Before going he said he would 
like to present me with the secret, and there 
upon he gave me a little tin can of pow- 
dered soapstone which he had purchased 
for 25 cents at a neighboring shoe store, and 
told me to dust a little of that over each 
sheet, and wipe it off with a rag or any- 
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hing. That little can of French chalk I 
still have. It has furnished the dryer for 
many and many a sheet, and contains 
enough yet to last out my lifetime. 

I do not know how general the practice 
may be, but I have resorted to it many 











INDICATOR REDUCING MOTION. 


times within the fifteen years in cases where 
duplicate drawings were wanted, as for 
foreign patents. I make the originals two 
or more times the desired size, linear, mak- 
ing the lines proportionately heavy, and 
then have the duplicates produced by photo- 
lithography. The large size enables the 
draftsman to work out small 
details clearly, while the re- 
duction hides small imperfec- 
tions of workmanship. The 
photolithographer will make 
the duplicate on any material 
desired — parchment, tracing 
cloth, bristol board, drawing 
paper or thin paper. 
R. D. O. Smita. 


Indicator Reducing Mo- 
tion. 

Editor American Machinist : 

Mr. Fred W. Salmon, in your 
July 20th issue, gives a 
sketch of a reducing motion 
for steam engines, and says: 
“Tt gives a motion approxi- 
mately correct to the paper 
drum.” By an examination of 
the sketch it will be seen that 
by having the slot in the lever 
the length of the latter is vari- 
able. To make such a motion 
more correct, the slot should 
be in the arm, secured to the 
crosshead, or any part moving 
coincident to the latter, and the 
pin secured to the swinging 
lever, thus giving a permanent 
length of same as per inclosed 
sketch. 

This is one of the most sim- 
ple ways of reducing the mo- 
tion. W. Barnet LE VAN. 


Allowance for Finishing. 
Editor American Machinist : 
The criticism of Harry M., 
in the issue of July 27, would 
be well taken, if the amount 
for finish was arbitrary, but, 
as all machinists know, the 
amount left for finish is gov- 
erned by the piece being 
worked. I am afraid he would 
meet up with trouble with his 
foreman if he resorted to the 
inch for finish on a fly- 
wheel section, or an engine 
bed, or other heavy piece, and 
ikewise he would have the 
same experience if he tried to 
nish with , inch ons rod, or 
piece of brass work, or on thin 
pieces. The matter is one of 
udgment, and applies both generally and 
articularly to the work in hand. As to 
ughing both sides before finishing either 


one, that is common practice, where the 


work demands it, but is unnecessary ex- 
‘ept as the judgment is that it is unsafe 
to do otherwise. A large piece may be 
roughed, and finished at one setting and not 
e sprung, especially as it is generally the 
‘ustom to slack the bolts some on the 
inishing cut. A light piece is or should be 
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roughed on both sides, and then finished. 
There was intended no arbitrary rule for 
finish, whether ;; inch or ;3,; inch, as every 
piece will call for different execution in the 
matter, but the ;', inch mentioned was ex- 
planatory only of the use of the tool. Tools 
only have a secondary place in the produc- 
tion of work, and the makers of tools of 
greatest precision do not guarantee that 
work will be true in the hands of men who 
lack judgment in their use. The idea 
thrown out by ‘‘ Harry M.” is full of 
thought, and the allowance for finish is a 
matter that interests nearly every machinist, 
as in that fact lays the question of possibly 
one more cut, some more time, and gain or 
loss, in the matter of profit. 
C. A. BURTON. 
Speed Variation, 

Editor American Machinist : 

In answer to ‘‘M. E.” regarding my letter 
on ‘‘An Error in Speed Variation,” I would 
say that I was surely wrong when I said 
“The per cent. variation would be (183 22)? 
—1.” This should have been, ‘‘The varia 
tion would be (1.8322)? — 1,” giving .91 or 
Yl percent. This is virtually the same as 
the method now used by ‘‘M. E.,” since di- 
viding a quantity by its reciprocal is equiv- 
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tention to the error in his (‘‘M. E.’s’”) meth- 

od of determining the per cent. of variation 

when two pulleys are used. E. J. F. 
———~aao——— 

Combined Fish Plate Punch and Shear. 





The illustration herewith represents a com 
bined fish plate punch and shear. The hous 
ings are cast solid being 10” thick at the 
front and extending back 78”; they are cast 
separately, planed and bolted together with 
3’ bolts. The housings extend below the 
foundation like an arch to give solidity to 
the gap. 

The machine is steam driven by an at- 
tached engine with cylinder 14x14” and 
regulating governor. The power is com- 
municated from the engine shaft to the ram 
by a set of heavy multiple gearing, the last 
of the series being 94’ face and 34” pitch, 
the wheel and pinion being shrouded to the 
pitch lines. 

The eccentric shaft is a hammered steel 
forging 20’ diameter at the wheel bearing; 
the eccentrics are forged solid on the shaft 
and have a diameter of 15” with 5” stroke. 
The two connecting toggles are socketed in 
top of ram slide with a bearing 6 diameter 
and 10” long, and are held in place by steel 
straps. On the bottom of slide the shear 





CoMBINED Fisu PLarE PUNCH AND SHEAR. 


alent to squaring the quantity. 

I should have corrected this obvious slip 
of misplacing the decimal point had it not 
been for the illustration which followed, 
and which I thought would set right any 
person who might be temporarily led astray 
by the error. 

“*M. E.” seems to understand my previous 
note as a defense for the Gordon variable 
speed arrangement. I had, however, no 
such intention and wished merely to call at- 


or punch blocks are bolted as required. 

The shear blades are 57’ long and 14” 
thick and will shear 1" plate. The punch 
blocks are steel and planed for the reception 
of punches and dies at any point. The ma- 
chine will punch 6 holes 14x" at one 
stroke, the number of strokes being 12 per 
minute. The ram can be stopped by a lever 
and steel-faced clutch on the intermediate 
shaft. The intermediate shaft is steel 8 
diameter and the engine shaft is 6’, steel. 


The machine will shear scrap plate 18’ wide 
and crop same any length, as there is a 
clear opening throughout between the hous 
ings. 

The weight is 66,000 pounds; speed of en- 
gine 150 revolutions per minute. 

The machine is manufactured by John 
Bertram & Sons, Dundas, Ont., Canada. 

=> 
The Chicago Meeting of the Ameriean 
Society of Mechanical Engineers. 

According to the programme which had 
been previously announced in these columns 
the deferred spring meeting of the A. S. M. 
E, convened in the Palace of Arts, Chicago, 
as part of the International Engineering 
Congress. The Eastern members of the A. 
8S. M. E. with their friends had reached the 
city by a special train under the manage- 
ment of Raymond & Whitcomb, a special 
car having been run through from Boston 
for the accommodation of those residing in 
that vicinity, and attached to the train at 
New York, the party numbering about 
sixty on arrival at Chicago, Saturday, 29th. 

Monday, 31st, at 10 a. M., the Engineer- 
ing Congress was formally opened, about 
400 being in attendance in the hall, among 
whom were many of the most illustrious 
engineers of this and other 
countries; nearly every country 
in which important engineer- 
ing work is done being repre- 
sented. 

President Bonney, of World’s 
Congress Auxiliary, made the 
opening address, and he was 
followed by O. Chanute, C. E., 
who acted for E. L. Corthell, 
C. E., the chairman of the 
general committee of the Asso- 
ciated Engineering Societies, 
who was unavoidably absent in 
Mexico. After a short address 
of welcome Mr. Chanute in- 
troduced the representatives of 
the various engineering socie- 
ties at home and abroad, each 
responding briefly on behalf of 


those he represented. Sir Ben- 


jamin Baker, builder of the 
Forth Bridge, responded for 


England, and among other 
things said that he bore the 
fraternal greeting of the oldest 
engineering society in the 
world ; organized in London 
by John Smeaton about the 
time of our ‘Boston tea party,” 
the charter members of this 
society, to the number of about 
forty, having, almost without 
exception, made an enduring 
fame for themselves in the 
engineering world. Baron Q. 
de Rochemont, of Paris, re 
sponded for France; C. O. 
Gleim for Germany; Hugo 
Koestler, chief engineer of the 
State railways of Austria, for 
Alfred Nyberg 
for Russia; Chevalier Celso 


that country ; 


Capacei for Italy; after which 
were responses from William 
Metcalf, C. E., of Pittsburgh, 
president Civil Engineers ; 
Eckly B. Coxe, of Drifton, Pa., 
president A. S. M. E.; Henry 
M. Howe, president Mining 
Engineers; Professor Ira O. 
Baker, of the University of 
Illinois, for the Educational 
Engineers; Major H. S. Harris 
for the Military Engineers, and 
Commodore George W. Mel 
ville for the Naval Engineers. 
The representative of Germany gave some 
account of the various engineer societies 
which he represented; said that the idea of 
an international association of engineering 
societies had gained considerable headway 
in his country as the result of an impetus 
from America, and that it was now pro- 
posed in Germany to form such an associa- 
tion, to be permanent and to hold meetings 


(Continued on page 9.) 
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Headquarters at the Fair. 


During the continuance of the Chicago 
Exposition the AMERICAN MACHINIST will 
have its headquarters in the space allotted 
to the Mechanical Press in Machinery Hall. 
The exact location is Section No. 27, Column 
K 37. Word can be left with the attendant 
there by any one who is desirous of meeting 
a representative of this paper, who may at 
the time be engaged elsewhere on the 
grounds. 

peewee 8 -_ 
Running and Testing Engines at 
Chicago. 


Last week we intimated that there was 
the possibility of objections to proposed 
tests of engines at Chicago. 

At this writing the prospect for such 
tests does not seem to be very bright, the 
engine builders that seem anxious to go 
into the matter and bear their portion of the 
expense of conducting the tests being few 
in number. While there may be various 
reasons for this, it is perhaps true that the 
expense of making the tests in the manner 
proposed has some effect in discouraging 
the enterprise, one builder desirous of going 
into the matter having been informed that 
the test of one of his engines would proba- 
bly cost something over $600, and possibly 
$1,000, a rate of expense which is generally 
regarded as being pretty high for tests made 
under the circumstances. 

Engine exhibitors are also complaining 
very much of the fact that after having 
gone to very great expense to install engines 
for the exhibition, things are so managed in 
most cases that the engines cannot be shown 
in motion during the day when visitors are 
there, but can run only at night when there 
is no one in Machinery Hall to see them. 
It is claimed by one prominent builder who 
has many thousands of dollars worth of en- 
gines on exhibition, that this state of affairs 
could easily be remedied, if there was the 
proper disposition shown by the Exposition 
authorities to consider the interests of ex- 
hibitors, and recognize the fact that builders 
who have gone to the trouble and expense 
of building engines and installing engines 
with the understanding that they were to 
be shown in working operation, should in 
justice and fairness be allowed to so exhibit 
them. 

A running engine in an exhibition means 
much more to both visitors and exhibitors 
than an engine standing still, and engine 
builders who see the crowds pass by their 
standing machines to give attention to those 
in operation, while they are allowed to move 
theirs only at night, can scarcely be blamed 
for finding fault with the arrangement. 
As we understand the matter, it was the 
understanding in the first place that there 
were to be no dead engine exhibits in the 
Exposition. Every engine exhibited should 
be in motion and doing work. This being 
the case, the builders naturally made their 
arrangements accordingly, expecting the 
public to see their machines working. If 
it had been understood in the first place 
that no one was to see them except standing 
still, a different arrangement, and one prob- 
ably involving less expense, would have 
been preferred. 
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Last week we published a letter from a 
correspondent, Mr. Newton, in which he 
criticised « short item in which we referred 


to the advance in the price of coal. Mr. 
Newton thought what we said was in 


“very bad taste,” and we were willing he 
should say so. We supposed—and still 
think—that it was pretty generally 
lieved that the Reading road, or combina- 
tion, came to grief through gross misman- 
agement in various ways, but notably in the 
matter of trying to ‘town the earth,” or at 
least an undue amount of that part of it 
that is composed partly of coal, not for the 
purpose of bringing the coal to the surface 
but that others should not doso. Thisanda 
covetous desire to control too many railroads 
is, along with other items of mismanage 
ment, popularly believed, we think, to have 
brought the affairs of the Reading to a con- 


be- 
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dition where several advances of twenty- 
five cents a ton on coal would have been re- 
quired to save it instead of one advance 
being sufficient, as our correspondent seems, 
as he has an undoubted right, to think. To 
put it another way, in its effort to make 
coal consumers pay whatever price it 
thought fit to extort the Reading combine, 
to use a homely expression, ‘‘bit off more 
than it could chaw,” and went pretty badly 
to pieces in the operation, for which coal 
users and most others feel little grief. We 
should not, having given our correspondent 
an opportunity to express his views, have 
referred to the matter again except that we 
have had our attention called to his statement. 
With this we shall leave it. 

——— 

John Stephenson. 


The name of John Stephenson, who died 
at his home in New Rochelle, July 31, was 
known to the country and the world as the 
pioneer street car builder. He was born in 
Armagh, Ireland, on July 4, 1809, and came 
with his parents to New York two years 
later. 

He was apprenticed to a coachmaker at 
the age of 17. In 1832 he secured a patent 
for a street car, being at that time in busi- 
ness for himself. Street cars did not become 
popular until some years later, Mr. Ste- 
phenson’s business growing up with their 
growing popularity, the works being en- 
larged until the present factory of the John 
Stephenson Car Company, in New York, 
giving employment to several hundred men, 
was the outcome. Mr. Stephenson sought 
no notoriety, being content to manage his 
large business, in which he was eminently 
successful. 

ae 

The Broadway cable road (in New York) 
is, if the explanations of the officials are to 
be taken as strictly true, an ‘‘ awful ex- 
ample” of the folly of undue haste. Ever 
since the starting of the cars on this line 
breakdowns and blockades have been the 
rule. As an excuse for this condition of 
affairs, the officials say they gave heed to 
public clamor and started the cars running 
before everything was in readiness. If they 
paid attention to public clamor for starting 
—which clamor we do not think was very 
noticeable—to the extent of beginning 
operations before matters were in readiness, 
it was not only an act of foolishness, but a 
remarkable case of doing what such corpo- 
rations are seldom accused of, namely, pay- 
ing attention to the wishes of the public 
against their own interests, or when it is not 
directly for their interests. The matter is 
much more easily explained, and there are 
reasons for believing correctly, by assuming 
that several mistakes were made in con- 
structive details. It is not sensible, how- 
ever, to assume, as some do, that any mis- 
takes that have been made will not be cor- 
rected. Cable roads are very successfully 
operated elsewhere, and, of course, can be 
on Broadway. It is entirely in the interest 
of the company that everything shall work 
smoothly, so it may be set down as rather 
certain that that will be the final outcome. 

eS ae 
Educational. 


In sending us a catalogue of Case School 
of Applied Science, of Cleveland, Ohio, a 
correspondent writes as follows. We are 
sure he will excuse our publishing what he 
writes, as we suppress his name, and use 
what he says in hopes it will be of help to 
some young man looking for opportunities. 

I have seen in the AMERICAN MACHINIST 
a great number of questions as to schools 
that teach trades, and also asking how best 
to get an education. 

I judge a large number of these questions 
are asked by young men in shops, or those 
that are at least not rich. Knowing from 
experience just how hard it is for such to 
educate themselves, I write you this telling 
how things are done here. You will see by 
the catalogue I send under another cover, 
that the tuition is small, the total expense 
for tuition, stock, and breakages being 
slightly over $100. Now there has, so far, 
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been a chance for students that were good 
workmen, either in wood or iron, to work 
all the above amount ovt, and still k ep 
right along with their studies. A numiber 
do janitor work, others fire the boilers anq 
run the engine. These are men that cannot 
afford to pay money. 

I write this, not to be published, but that 
you may understand just what is being 
done here to help young men to get an 
education. 

Any one writing to the school, inclosing 
a stamp, can get all questions answe: 
also get catalogues, etc. 


The Fourteenth Annual Report of 
Wells Memorial Institute for Workingn 
of Boston, Mass., contains a summary of 
the work done during the past year, and an 
appeal to its friends for help. This 
stitute is doing a work peculiar to itself in 
the way of providing educational facilitivs, 
lectures, co-operative association, social 
privileges, etc., etc. It is pleasing to know 
that there was a large increase in its mem. 
bership last year. We have no doubt it 
will receive the financial aid it appears so 
well to deserve. 


Massachusetts Institute of Technology, 
of Boston, Mass., has issued an illustrated 
pamphlet embracing a brief account of its 
foundation, character and equipment. Half 
tone cuts of buildings, rooms and equip 
ments add to the interest of the work. 

Vanderbilt University, Nashville, Tenn., 
in its annual announcement, engineering 
department, includes this year for the first 
time a regular course in electrical envi 
neering. 
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Director-General Davis, of the World’s 
Fair, is reported in a speech at Chicago as 
complaining of the small consideration the 
railroads were according the Fair. We took 
occasion some months since to express the 
opinion that railroad managers would oper- 
ate their roads this year just as they did 
any other year, viz., to make money. We 
do not see how, in justice to stockholders, 
they can do otherwise. It would be a good 
thing, in some respects, if railroads trans 
ported people at considerable loss to and 
from Chicago during the continuance of the 
Fair, but it would not be business, and rail 
road owners do not pay managers to dis- 
pense charity. The Fair management can 
rest fairly well assured that the railroads 
will accord considerations to the Fair just 
so far as it can be made clear that it is good 
business management to do so, and no 


farther. 
AND. 


(ES TLONS ano 
BSAnsWeRs. 


Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initi 
nor location will be published when there is a request t 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet, 
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(890) A. M. D., Lancaster, Pa., writes: | 
have a book treating on mechanical mat 
ters, and in describing a method of harder 
ing and tempering steel, the author explains 
the manner of hardening the taps, and then 
says, ‘‘ Temper them by the cold test.” 
Please explain to me what is meant by the 
term ‘‘ cold test’; I have never heard of it 
before. A.—We are not familiar with the 
term, but presume it means a test mad: 
with a file. By reading the book careful! 
you will probably find the term explaine« 
by the author. 


(891) C. A., Brooklyn, N. Y., writes 
Please give me the mixture of a compositio 
metal or alloy for thin open-work casting 
They are to be used for ornamental work « 
9 inches square and ,, to 4 inch thic 
The alloy should be pretty hard, so that 
can be easily silver-plated, but it should n 
be too brittle. It should flow easily int 
brass molds, and should not require too hig 
a temperature for melting, and should 1: 
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cost more than 8 cents a pound. A.- 
Feur parts of lead and two parts of an- 
timony by weight may answer your purpose. 


(392) J. H., Bridgeport, Conn., writes: 
\ horizontal pipe a mile long is connected 
a boiler carrying 200 pounds of steam 
vessure. The pipe is closed at the other 
nd, and a gauge placed at the boiler end 
and another at the further end of the pipe. 
Would there be any difference in the press- 
re indicated by the two gauges ?_ Conden- 
sation is not to be considered. .A.—There 
vill be no difference in the pressures 1n- 
licated. 2. Could there be any friction in 
the pipe without an opening? A.—No. 
There can be no friction without a flow of 
team. 8. Would there be any difference 
in the pressures if the pipe is placed verti- 
cally 2? A.—Yes; the gauge at the bottom 
if the pipe will show a greater pressure ; 
the difference being equal to the weight of 
eam. 


(398) C. A. C., Denver, Colo., writes: I 
have a three horse-power locomotive boiler 
made of 8,-inch steel capable of carrying a 
pressure of 100 pounds. I want to put on 
two cylinders of one horse-power each. 
What should be the size of cylinders, size 
of driving wheels, size of axle journals? 
And what should be the weight on the 
drivers to utilize the power of the cylinders? 
A.—Cylinders, 2 inches diameter by 2} 
inches stroke; driving wheels, 10 inches 
diameter; driving wheel axle journals, { 
inch diameter, 1} inches long. Weight on 
driving wheels, 420 pounds. 2. Please give 
me the address of some firms who will fur- 
nish me with the castings that I may need. 
A.—We do not know who would be willing 
to furnish you with the castings. It seems 
to us that you will have to make your own 
castings to suit your design of engine. 


(394) J. H., Brooklyn, N. Y., writes: 
Kindly inform me which is a good book 
treating on algebra suitable for a machinist 
who knows nothing about it. .14.—There 
are a good many good books treating on 
this subject; we will mention a few of 
them, but from this it must not be inferred 
that these are the only good ones; we men- 
tion them simply because we have used 
them and are familiar with them. ‘‘Com- 
plete Algebra,” by E. Olney; ‘‘ Elements of 
Algebra,” by G. A. Wentworth; ‘* Univer- 
sity Algebra,” by C. Davies; ‘‘ Treatise on 
Algebra,” by E. Loomis, and ‘‘ Davies’ New 
Bourdon.” The first two are of a more ele- 
mentary character than those that follow; 
but you will probably not find much diffi- 
culty in studying any of them. It may be 
more advantageous to you to use the same 
algebra as is used in the public schools in 
your city; by so doing you may obtain some 
assistance by acquaintances who have studied 
in the public schools. 


(395) C. G. S., Columbus, Ga., writes: 
Please inform me how to do nickel-plating 
without the use of a battery. I have some 
gasoline irons to nickel. A.—Into the plat- 
ing vessel, which may be of porcelain, but 
preferably of copper, is placed a concentrat- 
ed solution of chloride of zinc, which is then 
diluted with from 1 to 2 volumes of water 
and heated to boiling. If any precipitate 
separates it is to be redissolved by adding a 
few drops of hydrochloric acid. As much 
powdered zinc as can be taken on the point 
of a knife is thrown in, by which the vessel 
becomes covered internally with a coating 
of zinc. The nickel salt, for which purpose 
either the chloride or sulphate may be used, 
is then added until the liquid is distinctly 
green, and the articles to be plated, previ- 
ously thoroughly cleaned, are introduced, 
together with some zinc fragments. The 
boiling is continued for 15 minutes, when 
the coating of nickel is completed and the 
process is finished. The articles must be well 
washed with water and cleaned with chalk. 
If a thicker coating be desired the operation 
may be repeated. 


(896) J. A. F., Lapeer, Mich., writes: 
Please inform me of a method for putting on 
a coat of tin upon steel or brass by dipping 
it in the melted metal. About sixteen years 
ago I saw a man put on a Coat of tin by dip- 
ping the article in two different solutions 
and then dipping it in melted tin, after 
which the article was placed in a chill, and 
it would come out as if it had been plated 
with burnished silver. A.—There are sev- 
eral ways of tinning steel or brass articles, 
and some will require different treatment to 
others. If, therefore, you have much of 
this kind of work to do it will pay you to 
engage some one who has had experience in 
this line of work. We do not know to 
what method you refer, but following may 
answer your purpose: For brass articles 
make a saturated solution of oxide of tin 
(tin putty) in potash lye; add to the solution 
some tin filings or shavings; make it as hot 
as possible, then introduce the brass or cop- 
per and it will be tinned in a few seconds. 
lron or steel articles are put in a bath of one 
ounce cream of tartar, one ounce tin salt and 
ten quarts of water. The bath should be 
kept at a temperature of 190 degrees Fahr. 
in a stoneware vessel. Put pieces of zinc 
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between the articles. Of course all articles 
must be thoroughly cleaned before immer- 
sion. 


(3897) E. A. M., Hartford, Conn., writes : 
To settle a controversy I would be pleased 
if you would answer the following: If two 
vessels of the same size be partially filled 
with water, one being filled one-half andthe 
other one-quarter full and subjected to the 
same degree of heat, would the pressure be 
the same in both cases ? Ifso, why? A.- 
If the temperature is the same in both ves- 
sels, and if the water is not wholly evapo- 
rated in either vessel, the pressure in one 
vessel will be equal to the pressure in the 
other. The pressure of steam always de- 
pends on its temperature and not on the 
amount of waterin the vessel. If, for in- 
stance, the temperature is 70 degrees Fah- 
renheit in both vessels, the pressure in each 
will be 0.36 of a pound per square inch; if 
the temperature is raised to 212 degrees in 
both vessels then the pressure will be 14.7 
pounds per square in each vessel ; or if the 
temperature is raised to 220 degrees the press- 
ure will be 17.2 pounds. In general, if heat 
be gradually applied to raise the tempera- 
ture more vapor will form, but the pressure 
will notrise abovea fixed value for each tem- 
perature, independent of the volume of 
water in the vessel; but when the water is 
all evaporated in one vessel, and some left in 
the other, and the temperature then in- 
creased in both vessels, the above will not 
hold true. 


(898) P. J., Cleveland, Ohio, writes: We 
have a truck supporting a drum for hoisting 
a weight of 1,000 pounds. The drum is 
2 inches in diameter, on its shaft is a spur 
wheel 4 inches diameter which engages with 
a pinion 1 inch in diameter; on the pinion 
shaft is a rope sheave 6 inches diameter. 
What tension will be required in this rope 
to raise the weight? A.—Neglecting fric- 
tion, 83.3 pounds. 2. Will there be sufti 
cient friction between the rails and wheels 
to propel the truck, friction cones being used 
for the purpose? A.—Yes. 38. What ten 
sion would be required on a line running 
from the truck to the end of track to move 
the truck at the same time that the weight 
is being raised? A.—That depends on the 
size of truck wheel, size of bearings, con 
dition of bearings and rails. The tension in 
this line will be about 8 pounds for every 
ton of pressure between the wheels and 
rails. Here we have assumed that this line 
has nothing to do with hoisting the weight ; 
that the weight is hoisted by the rope around 
the rope sheave, and that the force applied 
to this rope acts downward in a vertical 
direction. 4. Will the truck move in either 
direction while the weight is being raised ? 
A.—Under the assumed conditions as stated 
above, yes. The whole arrangement seems 
to be very light for raising 1,000 pounds; 
be careful that you do not have a general 
break down. 

(899) J. M., Yankton, S. D., writes: The 
water system of this city is supplied by two 
artesian wells. One of them, a6 inch one, 
is located close to the reservoir and flows 
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directly into it, and has supplied the city 
alone until quite recently. The reservoir 
is 130 feet above the principal part of the 
city. The other well is an 8-inch one 
situated higher than the city, but about 50 
feet lower than the reservoir. It is claimed 
that both wells are in the same water bear- 
ing rock, and that both have the same 
pressure, allowance being made for the 
difference in elevation. In some tests we 
have made we find that having the reservoir 
full, the 6 inch well will keep it full alone, 
but shut off the 6-inch one and turn on the 
8 inch one the water will run down until 
the reservoir is about half full, and there it 
will stay. What is the trouble? The 8 
inch well is about half a mile from the 
reservoir, and is connected directly to the 
mains Some, who claim to know, say that 
it is harder to keep the reseryoir full on 
account of the water having to pass through 
the mains and supply the city first before it 
reaches the reservoir, while I think very 
differently. The reservoir being full and 
the 8-inch well turned on, all it will have to 
do is to keep it full, and if it has the same 
pressure as the 6-inch one it will do it, as it 
is nearly double the capacity. Who is 
right? A.—Whether the 8 inch well can 
keep the reservoir full or not, will depend 
on the amount of water taken from it before 
it reaches the reservoir. Another important 
item all of you seem to have overlooked is 
that the water from the 8-inch well has to 
flow through pipes about 2,000 feet in 
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length, while the water from the 6-inch 
well has to flow through a comparatively 
short distance. The loss by friction is con- 
siderable, and, all things considered, no one 
should be surprised at the comparatively 
small quantity of water delivered into the 
reservoir by the 8-inch well. We believe 
all your trouble is imaginary. 


(400) G. G., Rankin, Pa., asks: If a force 
of 10 tons is traveling at arate of 100 feet 
per minute, will it continue to move at the 
same rate of speed when it is made to lift a 
load of S5tons at the rate of 200 feet per 
minute? Or will it come to rest on account 
of the force and resistance being equal? I 
cannot understand how two equal and op- 
posing forces can keep in motion, and if I 
mistake not, this is the very thing all 
engines are doing which are fully loaded. 
Take, for instance, a lever with a fulcrum 
at its center, and with a load cf 100 pounds 
at each end; this lever will never move un 
less some outside force acts on it. Please 
clear away the clouds of this problem. A.— 
When a force acts upon a body, a secondary 
force, or a force of reaction, is at once set up, 
equal and opposite in direction to the pri- 
mary force; these forces are said to be in 
equilibrium, and they neutralize each other’s 
effects. Consequently such a set of forces 
cannot change the state of a body with re- 
spect to rest or motion; if the body is at 
rest it will remain so, or if in motion its 
motion will remain unchanged, so far as 
these forces are concerned. This agrees 
with Newton’s first law of motion, namely: 
Every body continues in a state of rest 
or of uniform motion in a straight line until 
compelled by impressed forces to change 
that state. In asteam engine the pressure 
of the steam has to overcome certain resist 
ances, and when the engine is running at a 
uniform rate of speed, the force exerted by 
the steam is equal to the force of the resist- 
ances, and since the engine cannot of itself 
change its motion, it must continue to move 
at a uniform rate of speed. The same holds 
true for the problem of the lever cited by 
you. Here we have three forces acting on 
the lever, namely, the loads at the ends and 
the reaction of the fulcrum, and these three 
forces are in equilibrium, and if the lever is 
at rest it will remain so until some other 
force acts upon it to change this state of 
rest. In your first problem the work per- 
formed by the force of 10 tons in lifting the 
weight of 5 tons is equal to the resistance of 
this weight into the distance through which 
this resistance is overcome, consequently 
the system is in equilibrium, and when the 
force has attained a velocity of 100 feet per 
minute in lifting the weightand then moves 
atau uniform rate, it will continue to do so 
unless some other force comes into play to 
change this state. 


(401) EE. B., Woonsocket, R. 1., writes : 
The accompanying sketch represents the 
development of adrum 40 inches diameter. 
The left end or tube plate is 3 inch thick ; 
it has 11 tube holes cut in a row as shown; 
they are 3} inches in diameter. The plate 
on the right-hand end is ,7, inch thick; both 
plates are of steel. What is the safe work- 
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ing pressure of the }-inch plate from @ to 1; 
also, what is the safe working pressure of 
the ,7, inch plate from + toc; the factor of 
safety is to be 62 A.—The strength of the 
plates in the direction indicated will depend 
on the riveted joints; and these again will 
depend on the proper spacing of rivets and 
the workmanship. Assuming that the rivets 
have the correct pitch for the thinner plate, 
and that the rivet holes are punched, and 
the plates not annealed, these joints can re 
sist 63 per cent. of the pressure which the 
solid plates can resist. We may assume 
that the ultimate tensile strength of steel 
plates is 65,000 pounds per square inch, 
hence the ultimate strength of the riveted 
joint is, 

63 « 65,000 
100 
inch. Adopting a factor of safety of 6, 
then the stress per square inch of metal in 

a . 40,950 apd 
the joint must not exceed 6,825 

) 

pounds. The safe steam pressure in the 
drum is found by the following formula: 
Pressure 

Thickness of sheet in inches « 6,825 

Radius of drum in inches, 

Since the safe pressure will depend on the 
thinner sheet we have safe pressure 


fy; X 6,825 


40,950 pounds per square 


149.29 pounds per square 


20 
inch. This pressure is lower than is usually 
allowed for a drum 40 inches diameter with 
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sheets ,7, inch thick, but this is due to the 
high factor of safety which you have re 
quested us to take. We believe that this 
drum, with correctly designed riveted joints, 
can safely resist a pressure of 230 pounds 
per square inch. The strength of the 3-inch 
plate depends on the rivets in the joint, 
and since these are supposed to be correct 
for the % inch sheet, the thicker sheet will 
add nothing to the strength of the dome. 
But the tube holes in the latter sheet will 
reduce its strength greatly in the direction 
of the axis of the drum, and therefore great 
care should be taken to reinforce the 
strength in this direction, otherwise serious 
results may follow. 2. Will the drum be 
strengthened by expanding a tube or thim- 
ble in each hole? A.—No. 
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Guild & Garrison, Brooklyn, N. Y., manufacture 
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12-inch breech-loading rifled mortar & mounting, 
w'ght 118.010 Ibs , front Gov't B’ld’g, World’s Fair; 
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postpaid, Published by John Wiley & Sons, 53 East 
venth Street, New York. 
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in various parts of the world at proper in 
tervals. 

Upon adjournment, the various divisions 
met in separate halls within the building, 
no professional papers being assigned for 
reading in the A. 8S. M. E, for this first 
meeting, but only the necessary business 
affairs and preliminaries which must always 
be attended to. At this meeting President 
Coxe presented his address, calling atten 
tion particularly to the advantage to be 
gained by such a meeting as this, with at 
tendance at an exhibition where so much of 
interest in an engineering way is to be seen. 
He thought the opportunities here presented 
would, properly made use of, enable one to 
learn that which 
shop would ever teach him, 


no school and no work 
The enlarge- 
ment of the horizon was of great import- 
ance, «ud such an enlargement often showed 


him who had gotten into a rut, and con 
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cluded that what he was doing was the best 
way. that other people’s scrap- 
heaps were filled with what he was invent- 
ing. 

Following this address, Secretary Hutton 
made some announcements, in the course of 
which he stated that most of the ballots for 
new members that had been thrown out by 
the tellers for irregularity had been rejected 
because the signature had been made by a 
stamp instead of with the pen; and it was 
not thought proper to receive a ballot which 
might be of great importance to some one, 
which ballot could easily be cast by an office 
boy, or any one else who might have access 


possible 


to the stamp. 

It was also announced that Mr. Porter’s 
programme for the entertainment of the 
members of the A. S. M. E had been ex- 
tended to include all members of the con- 
gress, an invitation which was accepted by 
many of the members of other divisions, 
since no special provision had been made 
for them in any other way. Circumstances 
made it necessary to depart from the pro- 
gramme somewhat as published in our col- 
umns July 27, the first deviation being 
caused by the wind, which was blowing so 
strongly from the north as to make it im- 
possible for the whaleback steamer, the 
‘‘Christopher Columbus,” to land at the 
pier at the Fair grounds, no boats of any 
kind running to the grounds during the 
afternoon. 

The party were kept together so far as 
possible, however, and after a visit of in- 
spection to the novel craft in which it had 
been designed to sail, they took a special 
train upon the Illinois Central road and 
were taken to the terminal station within 
the grounds, from whence they followed the 
band furnished by the American Exhibitors 
Association, to the Multiple Speed Railway, 
which is located upon the pier at which the 
boat would have landed had it been able to 
navigate. After a trip around the pier the 
party marched to Music Hall, where Mr. 
Porter introduced Director of Works 
Burnham, declaring that to him was chiefly 
due the success of the World's Fair con- 
struction work. In his address of welcome 
Mr. Burnham disclaimed exclusive credit 
for what had been done, and accorded the 
honor to his associates and to the masters of 
the arts and sciences generally, many of 
whom had been employed directly upon the 
work, and others of whom had contributed to 
it in various indirect ways. 

President Coxe responded briefly on be- 
half of the engineers, after which Mr. 
Porter announced that the various chiefs of 
the different departments of the engineering 
work would be found at the rear of the hall 
with their drawings; which they would 
show and explain to those interested. 

From here the party went to the exhibit 
of Krupp, from which the general public 
were excluded, for the time being, in order 
that an exhibition of the movement of the 
guns could be given in such a manner that 
the entire party could see it. 

This exhibit is one of the most interest- 
ing things to be seen at the Fair. Itisin a 
special building which was designed and 
constructed in Germany, to be shipped here. 
Among the more prominent articles to be 
seen is the most powerful gun ever before 
seen in America, and one of the most pow- 
erful in existence. Its caliber is 420 mm. 
(16.54'’) diameter; length of barrel 14,000 
mm. (41.66 feet); number of grooves in 
rifling 120; weight of barrel with breech 
closure 122,400 kilos (120.46 tons). It can 
fire a shot weighing 2,513 pounds, using 
904 pounds of special powder, the initial 
velocity of the shot being 1,981 feet per 
second, and the greatest range with an 
elevation of 104°, 9,680 yards. With a steel 
armor piercing shell weighing 2,205 pounds, 
steel armor slightly more than 3 feet thick 
can be pierced at a distance of 6,562 feet 
from the gun. The gun was constructed in 
1886, and has fired 16 shots. It is intended 
to be used as a coast defense weapon, and is 
mounted in a carriage designed for that 
purpose, and weighing over 66 tons. There 
are a number of smaller guns of “arious 
styles and mounted in various ways, all 
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these being elevated and depressed, or 
swung from side to side in concert at the 
word of command, like a company of 
drilled soldiers. 

A very large collection of projectiles are 
shown, and a number of armor plates of 
various thicknesses, some of which have 
been fired into, the effect of the shot upon 
them being exceedingly interesting. 

Among the forgings is a hollow shaft 
which was forged by hydraulic machinery. 
The length of the shaft is 82 feet; its diam- 
eter 1181’. The hole through it is 432’ 
diameter, this hole having been bored. The 
shaft was machined on a lathe with 111.5 
feet length of bed, 98.4 feet maximum turn- 
ing length, and 4.58 feet swing. A finished 
three-throw crank-shaft, thrust shaft and 
propeller is shown, the extra plain lengths 
of shaft which are used in the vessel being 
left out in order to get the shaft into the 
building. It is such a shaft as is used on 
the modern twin screw vessels, its diameter 
being nearly 2 feet, and the length of the 
three shafts coupled together, 90.22 feet. 
The workmanship upon it seems to be of 
the highest grade. Numberless specimens 
of smaller forgings, steel castings, and 
other articles are shown, all of the highest 
excellence. To show the quality of the 
forgings and steel castings many of them 
have been ‘‘ punished” under the steam 
hammer, cold, and the distortion possible 
without fracture is shown. 

Leaving the Krupp exhibit, a visit was 
made to the power house of the Intramural 
Railroad, after which, in a special train 
upon that road consisting of six well-filled 
vars, the circuit of the grounds was made, 
some faster running than ordinary being 
done with the extra heavy train, owing to 
the fact that the regular stopping places 
were for the most part disregarded. 

After a visit to the pumping station of 
Henry R. Worthington, where the principal 
pumps of the exhibition were examined, 
the party divided to follow individual pref- 
erences respecting the various attractions 
offered them for the evening, among these 
being the initial illumination of the wooded 
island. 





TUESDAY, AUGUST 1. 


Soon after 10 a. M., the appointed hour, 
the A. S. M. E. was called to order in Hall 
VII. of the Palace of Arts, the attendance 
being quite unexpectedly full considering 
the attractions elsewhere. About 300 were 
present and listened, first, to the presenta- 
tion of the report of the Committee ona 
Standard System of Tests of Materials, this 
being presented by Mr. Gus. C. Henning. 
Owing to the fact that the work of the con- 
ference of engineers on this subject in Ber- 
lin had but recently been received there had 
not been sufficient time to edit the matter, 
translate it and present it to the society; but 
Mr. Henning gave in a general way what 
had been accomplished, promising that the 
matter would be fully prepared for incor- 
poration with the record of the proceedings 
of the society. 

Prof. Martin, of Berlin, who spoke in 
German, and whose remarks were translated 
by President Coxe, stated that the origin of 
the movement in Germany for a standard 
system of tests of materials was due toa 
letter written by Prof. Egleston on behalf 
of the committee of the A. 8. M. E. in 1884. 

The report of the Committee on a Stand- 
ard Method of Conducting Locomotive Tests 
was presented by its chairman, Mr. William 
Forsyth. This report deals largely with the 
recently developed subject of shop tests of 
locomotives as practiced at Purdue Univer- 
sity, and of which some account was given 
in our columns by Prof. J. J. Flather, issue 
of April 28, 1892. It will be remembered 
that in this apparatus the driving wheels of 
the locomotive rest upon wheels which are 
parts of that form of dynamometer which 
was devised by Prof. George I. Alden, of 
Worcester, and described with illustrations 
in our issue of June 19, 1890. In such a test 
it was thought by the committee that certain 
points pertaining to the performance of lo- 
comotives could be much better determined 
than by any possible road test. But it was 
recommended that neither the shop nor the 
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road test should be depended upon solely, 
but that both should be used in determining 
the efficiency of any given locomotive. Full 
statements of the method of conducting both 
forms of tests are given. 

In discussing the report Prof. Lanza 
seemed to think that possibly not quite 
enough attention had been given to deter- 
mining the height of the water in the boiler 
at the beginning and conclusion of the test, 
as this was to be done by observation of the 
water glass only. He thought also that 
where only one indicator was used, the 
length of piping required would vitiate the 
accuracy of its performance. Mr. George 
Gibbs, mechanical engineer of the C. M. 
& St. Paul R R., who stated that he had 
much experience in testing locomotives, 
thought these points were sufficiently cov- 
ered by the report, and in his experience he 
had found that there was practically no per- 
ceptible difference in the performance of the 
indicator whether one was used, or two—one 
ateach end; while the singleindicator plan was 
much the simplest and best for locomotives, 
for practical reasons. He took exception, 
however, to that part of the report which 
referred to the draft-gauge, the form recom- 
mended being a U-tube containing water 
and properly graduated, attached to the side 
of the smoke box, so that it could be read 
by the man on the front end. He stated that 
the opening and closing of the fire door 
would make as much as 50 per cent. differ- 
ence in the reading of such a gauge, and for 
this reason as well as for the fact that the 
men in front have enough else to do he 
would carry this pipe back to the cab, 
where the man reading it could know 
whether or not the fire door was open. 

A member, whose name was not given, 
objected to that part of the report which 
stated that if the water level at the end 
of the run was found to be below the level 
at starting, it should be raised by the use of 
the injector to the proper height. He said 
this was contrary to the recommendations of 
the society in respect to tests of stationary 
boilers and was wrong, because the water 
so put in would not be fully heated by coal 
charged against the engine. 

Prof. W. F. M. Goss, of Purdue Uni- 
versity, then presented his paper on ‘‘ Tests 
of the Locomotive at Purdue University.” 
This paper is supplementary to one pre- 
sented last year, and describes the results 
of twenty tests of the locomotive made 
during the past school yéar. Professor 
Denton, of Stevens Institute, discussed the 
paper, bringing out in a strong light the 
eminently practical features of this method 
of testing, and calling attention to the fact 
that with this apparatus it was a very easy 
matter to secure and maintain any desired 
condition as to pressure, speed, point of cut- 
off, rate of combustion, load, etc., in fact, 
to do those things which all experience had 
shown could not be done upon the road 
with any degree of accuracy, leaving for 
the road test those points which could be 
determined only on the road. The form of 
dynamometer used had proven to be of the 
greatest value in this work, the mere turn- 
ing of a small valve serving to change the 
load at will, and when once set the load re- 
mained constant for any desired time. In 
this way it had been found entirely practt- 
cable by the committee, who had inspected 
the apparatus, to get and steadily maintain 
any desired load upon the locomotive up to 
250 H. P. for each wheel, or a total of 1,000 
H. P., and there was no burning of blocks 
nor trouble of any kind. He thought a 
committee of the society should be appointed 
to makea test of a simple and of a com- 
pound locomotive, using this apparatus, 
the use of which had been tendered by 
Purdue University for that purpose. In his 
opinion such a test could be conducted 
without prejudicing the interests of any 
locomotive builders, and would do much to 
settle some points which are now in dispute 
regarding the comparative merits of the two 
forms. The result of such tests ought at 
least to furnish a key to the results obtained 
by road tests. 

During the presentation of the paper, Sir 
Benjamin Baker came in, and, in looking 
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over a copy which was handed him, w; 
seen to be making a few hasty comput 
tions. At this point he arose and said tha: 
he sincerely wished he had had possession o{ 
the paper about two months earlier. He 
had been in the witness box for two day 
where the point at issue had been the ext: 
cost of lifting the traffic of a railroad over 
bridge made high enough to clear the mast 
of vessels in a canal, the English court 
having decided that the canal compan 
should pay the railroad company damag: 
for this extra cost. In his testimony for th 
canal company, he had maintained that on 
ton of the Welsh coal used in the locom 
tives of the road would lift 600,000 tons on: 
foot high, while those on the other side had 
maintained that it would not do nearly s 
much—in fact, about 400,000 tons only 
He was pleased to note that the results ob 
tained by Professor Goss and given in th 
paper, when corrected for the difference ir 
value of the coals used, sustained his opin 
ion, being about 641,000 tons one foot high 
Just before leaving England he had talked 
with Mr. Webb regarding the performanc 
of one of his latest compound locomotives 
Mr. Webb informing him that these loco 
motives were now carrying traffic over the 
road at an expenditure of two ounces of 
coal per ton per mile, a performance which 
was regarded as exceptionally good. 

The secretary then presented in abstract 
Mr. A. Mallet’s paper on Locomotives Oper 
ating by Total Adhesion on Curves of Smal! 
Radius . which was followed by that on the 
Development of the Compound Locomotive 
by A. von Borries, of Hanover, Germany 
This paper is mainly historical, and called 
out some discussion by Mr. J. HU. Cooper, 
Mr. Supplee and others, tending to throw 
light upon the first builders of the vari 
ous forms of compound locomotives. Mr 
Cooper thought that to William Baxter was 
due the honor of building the first two 
cylinder compound locomotive that went 
into practical use on the road ; while to Mr. 
Batchelder was due the use of the first re 
ducing valve for equalizing the work done 
in the two cylinders. The author of the 
paper thought that the compound had a 
smaller range of economical working than 
the simple locomotive, a point which seemed 
to be doubted by Mr. Gibbs. The final 
paper of the session, that of Mr. Albert 
Schneider, of Germany, was presented by 
the secretary and discussed by W. Hilden 
brand, of New York, who had translated 
the paper. Mr. Hildenbrand is the repre 
sentative in this country of the Abt system 
of rack railways, with which the paper 
chiefly deals, and was the engineer in charge 
of the work upon the Pike’s Peak R. R 
The paper is a very thorough and compre 
hensive one with many illustrations and 
details of both roads and rolling stock. In 
discussing the paper Mr. Hildenbrand said 
that the loads which could be carried ove 
such a road depended more upon the loco 
motives than upon the road. With locomo 
tives suitable for the work, loads of almost 
any desired weight could be handled with 
out trouble. In answer to a question, 
he stated that the extra cost of such a road 
over the ordinary road without rack is about 
$15,000 per mile ; but owing to the fact that 
& much shorter road could be constructed 
between two terminal points in a hilly or 
mountainous country where the grades 
made possible by the rack were used, the 
total cost of the road would be in most cases 
less, and the operating expenses as well. 

Mr. Carleton W. Nason at this point pre 
sented a report of the Committee on Stand 
ard Flanges for Valves, Pipes, ete., but 
owing to the combined facts that it was 
read in a very low tone of voice, and that a 
number of engines of the Illinois Central 
R. R. were just outside the windows shift 
ing cars, it was entirely inaudible. The.con 
clusions of the committee will, however, be 
given in our columns in due time. 

( To be Contin ued.) 
— me 

W. E. Crane has become connected with 
the New England Engineering Company, 
of Waterbury, Conn., as engineer, with an 
interest in the business, 














AvuGust 10, 1893 


Things to See at the Fair—Continued.* 


FrieEND HemMEeNway: A _ mechanic is 
supposed to spend most of his time in Ma- 
chinery Hall, and the AMERICAN MACHINIST 
is expected to publish only such things as 
relates to mechanics, but then one will find 
in looking over the entire display at Chi- 
cago that pretty nearly the whole is me- 
chanics, and that there is much for the 
machinist to see and learn outside of Ma- 
chinery Hall. As the ‘‘Editorial Corre- 
spondent” is taking the work there more 
in detail and in a more consistent order than 
was possible in a ten days’ visit, or than 
you are likely to do, let us take a look at 
the Agricultural Building, and see what a 
wonderful display the farmers and agri- 
cultural implement makers have brought 
together. The building is itself in keeping 
with the others, fronting the Manufacturers’ 
Building towards the north, with the gilded 
statue of the Republic (which James Dredge 
says occupies but does not adorn the east 
end of the basin) between the two. People 
so like a thing covered with gold that I 
hesitate to single out this as any worse than 
the others; in fact, I am afraid the gold 
covered a multitude of sins in my eyes; 
any way, it is big among the big things, 
and helps to fill in the picture. Entering 
the building in the center at the front, the 
very place where people are least likely to 
enter, brings one under the dome, one of the 
least pretentious of all the domes on the 
ground, and yet the most impressive. See 
it once. 

This Agricultural Building consists of a 
main building and an annex like the Trans- 
portation Building and Machinery Hall, and 
it proves a good arrangement; cheap to 
extend to meet unexpected wants. One 
may notice the show pieces in the main 
building, and the novelties and the business 
end of agriculture in the annex. 

While the building inside has but little if 
any pretension (or at least much successful 
pretension except the dome), inside the 
agriculturists have in many ways done 
themselves great credit in the extent, in- 
genuity and taste displayed in the setting 
out of the products of their respective 
countries and States. Each certainly is 
deserving of more than a passing notice, but 
for a mechanic the one from some corn- 
raising Western State will be thought the 
most interesting. A section 20x40 feet, 
perhaps, is surrounded by a base or row of 
columns and a cornice with some kind of 
canopy. The base is laid off in pilasters 
and panels, the columns of glass tubes 
10 or 12 inches in diameter, and everything 
but the columns covered with the product 
of the farm. Bases, caps, borders and 
moldings are made of or covered with grain, 
grass or split ears of corn, slices cut from red 
ears of corn making rosettes that one could 
easily mistake for something more expensive. 
The glass tubes are in semblance converted 
into granite and variegated marble columns 
by simply filling the inside with barley, 
oats, wheat, corn, peas, and other farm 
products. Red, yellow, and white corn 
intermixed bring about very pleasing re- 
sults, and this is but one of the hundred 
.such exhibits. One is not likely to spend 
but an hour in this section when a day 
would be insufficient, but we do as you will 
do—hurry on to the annex woere the line 
shafts are spinning around and the agri- 
cultural machines go jigging along. How 
little we engine and machine tool builders 
know about the real hard study and pro- 
tracted experimenting that has been ex- 
pended to produce the results that at present 
constitute the working elements of modern 
agricultural machinery. The material to 
be operated upon, ground, hay, grain, corn 
and manure, do not lay flat, stand plumb, 
or stay where put like solid material, and 
experimenting can only be carried on at 
suitable seasons of the year. 

The thought and class of workmanship is 
different from machine tools; the work has 
been devised by men whom scholarly people 
call uneducated, and the most difficult 
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problems are solved by marvelously simple 
means The trained engineer may look the 
whole field over without finding much, if 
anything, that he would do in that way, 
and he would not find much that he could 
do in any other way. Before making a 
reaper, self-binder (which by the way will 
do work that the most expert hand worker 
cannot accomplish), a modern thresher, a 
cow milking machine, a self-balancing milk 
separator, a tedder, corn cutter and husker, 
or a rice and coffee hulling machine, he 
would have to unlearn the science of statics, 
thermo-dynamics, kinematics, mathematics, 
pneumatics and hydraulics, and do as the 
farmer boy has done, go out in the sun- 
scorched field with his jackknife and chisel, 
and whittle, cut and try. Not only try this 
year, but the next, and the next.. 

I wonder if the thinking men realize what 
these farm mechanics have done for the 
world ; changed the life of millions of work- 
ing people from drudgery to an endurable 
occupation ; increased the food product of 
the world, so that in place of starvation 
there is abundance; and what credit, what 
glory and honor, what medals, emblems or 
decorations, what laurel wreaths, diadems, 
statues or monuments? None, while an 
immortal name is the reward for writing 
the twenty-page story of Rip Van Winkle, 
the poem of Tam O'Shanter or The Heathen 
Chinee. Oh, but you may say, the inventor 
works only for the value of the patent and 
the hope of reward. Nota bit of it. The 
hope of reward has no more to do with it in 
his case than in the case of the man of pure 
science who spends “his life for truth 
alone.” It is no more creditable nor true to 
say the inventor works for money, than to 
say that the scientist works for glory, and if 
both were true one is as creditable as the 
other., I hope our mechanics will look 
around the field of agricultural machinery 
if only to see the things that ought not to 
work, but do, and things that they would 
not do that way. If they want to see a 
piece of machinery with a ‘‘ head on it,” see 
the little trap on a self-binder that ties a 
knot in a string. If they want to see a 
machine work that ought not to, see the 
rice and coffee huller, that do that job with- 
out an eiement in them but a revolving 
shaft, that scarcely any sane man would 
think possessed qualities applicable to the 
duty. 

One leaving the Agricultural Annex by the 
rear will be in sight of the grove of wind- 
mills. My day was a hot quiet one, with no 
wind to blow the mills and no exhibitors to 
blow up their merits. They all looked asif 
they would go in a fair wind, and go to 
pieces in a strong one, and likely one will 
find this fear pretty well justified when 
traveling through a section well supplied. I 
could not help wonder how these machines 
would compare with the sixty-foot sweeps 
of the Holland mills; likely about as the 
work, the one pumping drinking water for 
the stock and the other pumping back the 
sea which is several feet above half the till- 
able land of that wonderful country. 

Joun E. SWEET. 
a ape 
Says it is Not New. 








Editor American Machinist: 

We note in your issue of 8dinst. a cut of 
turret lathe purporting to be built by F. H. 
Crafts, Buffalo, N. Y. Permit us to say that 
we designed and built that machine (minus 
the peculiar driving device for which we dis- 
claim any responsibility) in 1888 and illus- 
trated it in catalogue issued in October, 1890. 
To substantiate our position we send you a 
cut. Our have not heretofore 
been entirely free from poachers, but this is 
the cleanest steal that has come to our atten- 
tion, and, we think, deserves notice, 

BRIDGEPORT MACHINE TOOL Works. 
De 

We take back anything we have previ- 
ously said as to the probabilities of an open 
Fair on Sundays. The matter has seemed 
to have been settled both ways on several 
occasions, but those who believed this to be 
so had not calculated on the supply of in- 
junctions holding out as it does. It looks 


preserves 
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now as if there were enough left to last for 
a year or two after the close of the Exposi- 
tion giving, during its continuance, those 
who believe in Sunday opening just about 


an even chance with those who want it 
closed. It is an unfortunate condition of 


things, but there seems no remedy for it. 
a <een 

The average market price in Birmingham 
for fair quality brass is from $182 47 to 
$189.78 per ton, net. This delivered, say, 
in Philadelphia, would cost from $189.77 to 
$206.80 per ton, net, according to qualities, 
the latter being a good quality of brass. 
For gun metal various qualities are used, 
and price varies considerably. From $243.30 
to $267.63 per ton would probably represent 
the average price, delivered in Philadel- 
phia. Wages of brass casters average 
about $12 per week to irregular workmen ; 
but skilled workmen of steady habits who 
work from Monday morning until Saturday 
night can readily earn not less than $24 per 
week. All are paid by the piece.— Consular 
Re ports, 
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Frank L. Osgood is to start a machine plant in 
Bangor, Me. 

The works of the Bridgeton (N. Y.) Iron Co. are 
being enlarged 

J R. Smith & Co. are erecting a grain elevator at 
Purcellville, Va 

Anton Rank has put into operation a paper box 
factory at Fort Dodge, Ta. 

The Consumers’ Paper Co. is building a straw- 
board mill at Westside, Ind. 

It is said that the Ohio Forging Works, of Colum 
bus, O., will remove to Athens, O. 

Laramore & Freeman contemplate 
knitting-mill at Cartersville, Ga. 

P. H. Pallatier, of New Berne, N. C., 
plates the erection of a cotton-mill. 


starting a 
contem- 


Thomas H. Thomas will establish asphalt works 
in Washington, D. C., at a cost of $20,000. 

The New York Pump and Pipe Works Company 
will remove its plant to Morgantown, W. Va. 

The J. & J. Rogers Co., Ausable Forks, Essex 
County, N. Y., has increased its capital stock. 

An addition 100x62 feet will be built to the Hope 
Tron Foundry of Wm. Adams & Co., at Philadel- 
phia. 

The Columbian Tron and Wire Works Company 
has been organized by J. 
Canton, 0. 


G. Raber and others at 


The Grip Machine Company will probably erect 
an engine and boiler house at its factory at Mal 
den, Mass. 

The Mason Electric Co., of New York, has inecor- 
porated for the manufacture of primary batteries 
and motors. 

The Shamokin Car Works Co., at Shamokin, Pa.. 
contemplates the erection of an additional shop, 
271x103 feet. 

The Connable Veneer and Lumber Co., Memphis, 
Tenn., will soon be in the market for wood-work- 
ing machinery. 

The Northwestern Car 
Mich.. has broken ground 
ing at Oshkosh, Wis. 

The Niagara Falls will large 
buildings and expects to have the plant in opera 
tion by next January. 

The Sterling Cold Rolled Steel Company has 
made arrangements to build a plant at Wilson’s 
Station near Pittsburg. 


Company, of Detroit, 
for a 100x280-foot build- 


Power Co. erect 


The Duquesne Reduction Company has been or 
ganized in Pittsburg. to engage in the manufacture 
of brass and other alloys, and of articles from the 
same. 

The Virginia Plumbing and Heating Co. has been 
incorporated in Richmond to manu'‘acture heating 
and plumbing material, with a capital stock of 
$5,000. G. W. Priddy is president. 

The Coxe Iron Manufacturing Company, of 
Drifton, Pa., bas been incorporated with $250,000 
capital stock, for the manufacture of iron and 
steel. Alexander B. Coxe is treasurer ‘ 

The new cotton-mill company at New Stirling, 
N. C.. bas fully organized as the Riverside Cotton- 
mill Co., and charter will be applied for imme 
diately. The capital stock has placed at 
$40,000. 


been 


A company has been formed at Clifton Forge, 
Va., to control, introduce and manufacture J. A, 
Mockley’s patent *’twin type car coupler.” J. A. 
Mockley, J. C. Carpenter, J. A. Roberts and J. A. 
Capel are interested, 

The Columbia Mills, capital $600,000, have been 
chartered, at Columbia, 8. C. This will be one of 
the largest cotton-mills in the South. Aretus 
Blood, of Concord, N. H., is president, and C. K. 
Oliver, of Baltimore, Md., secretary and treasurer 
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The Dexter Folder Co., Fulton, N. Y., has issued 
a fine cata.ogue of paper folding machines, which 
will be of interest to printers and to others inter- 
ested in the handling of printed sheets. 


A charter for the Horry Cotton mill Co., of Board 
Landing, 8. C., has been issued. The capital stock 
is placed at $100,000, and the erection of a cotton 
factory is proposed at anearly date. The incor- 
porators are E. Norton, L. D. Long, C. L. Johnson, 
J. A. MeDermot, J. M. Oliver, J. A. Mayor and B. 
R. King. 

The United States Glass Company is having plans 
prepared for two factories on its recently pur 
chased site near McKeesport, Pa., and it is ex 
pected to have them ready to begin operations by 
September 1. They will each be fourteen-pot fur 
naces and will be of the very best construction, so 
built as to be as nearly fireproof as possible. 

The Mahoning Valley Iron Company, of Youngs- 
town, O.,is having plans prepared for the erection 
of a large mill adjoining the already extensive in- 
dustrial plant in that citv. The structure will be 
entirely of iron, and absolutely fireproof. In it 
will be placed a 12 inch and a 9-inch mill, and the 
machinery willinclude all the latest improvements. 

The McColl Manufacturing Co., of McColl. S. C., 
has lately increased its capital stock of $40,000 by 
about $25,000, and will use this extra capital to 
dounle the capacity of its mill. The plant is now 
operating 3.000 spindles, which is to be increased 
by 3,000, Sixty hands are now employed day and 
night. ‘The new machinery has been purchased, 
and will be installed during July. 

The Holly Mfg. Co..of Lockport, N. Y., are en- 
larging their molding shops. They are excavating 
and removing the largest stones ever handled in 
that city. Many of the men use their spare time in 
drilling holes in the solid rock which forms the 
bottom of the shop. When a sufficient number of 
holes have been drilled the employes vacate the 
building and heavy blasts are made. 

Wm. Bayle & Sons, at Milwaukee, Wis., bave in 
process of erection an entirely new plant. The 
foundry building will measure 300x120 feet; the 
molding, 180x75, two stories, while three separate 
structures, each 40x60 feet, will be occupied by the 
blacksmith shop, engine and boiler room and 
The plant will be supplied with two 
traveling cranes of 20 and 30 tons capacity. 


oftices 


The Whiteley Malleable Casting Company, of 
Muncie, Ind., recently incorporated with $200,000 
capital, has commenced work upon its buildings, 
which will cover five and ahalf acres of ground. 
The foundry is to be 536 feet long, the shipping de- 


partment, consisting of two buildings, each 175x40 
feet. The annealing department will be 420x76 
feet. Itis expected to have the plant under roof 


by October 1. 


Reports from Buffalo, N. Y., say that the ground 
will be broken the present month for the works of 
the Co-operative Pottery Co., which is to remove 
there from East Liverpool. A grant of eignt acres 
of land on the eastern boundary of the city and 

75.000 in cash was the inducement made to the 
company to locate there. The plant will engage in 
the manufacture of Dresden china, and it is expect 
ed the works will employ 1,000 men within a year 
or two. 

The new American Line steamers now building 
at Cramp’s Yard, Philadelphia, will be fitted 
throughout with Worthington pumps, manufact- 
ured by Henry R. Worthington, New York, The 
order for the pumps also covers Worthington feed- 
water heaters, such as are now used on some of 
the fastest transatlantic liners, among which are 


the ‘*‘New York” and ‘‘ Paris” of the American 
Line. The Worthington pumping engines are to 


be used for the water supply of Osaka, Japan, 
thus, it is said, completing the circuit of the globe 
with these engines. 

A Reading (Pa.) dispatch says: In contrast with 
the depression the Carpenter 
Steel Co. of this city announces that by reason of 
new contracts they will put 


general tone of 
in operation twelve 
new crucible furnaces on Monday next, and give 
employment to many new hands, 
nounce that this week's 
$6,000, will be paid in gold. The company has just 
awarded the contract to furnish the War 
Department with 200 twelve-inch armor-piercing 
shells, which are similar to those recently tested 
at Indian Head. Each of the shells will weigh 850 
pounds. 

Wendler & Vo., Carthage, N. Y., write us: We 
have bought the interests of the firms of Wendler 
& Spiro, engineers and architects, formerly of 
Watertown, N. Y., and of Munro, Spiro & Wendler, 
founders and machinists, of Carthage, N. Y., and 
will conduct the business of both firms under the 
name of Wendler & Co., engineers, founders and 
machinists. We have also secured the patents for 
special machinery which were controlled by Wend- 
ler & Spiro, and it will be our aim to furnish our 
patrons at reasonable prices with machinery first- 
class in design and workmanship, In order to 
meet the increasing demand of our special ma- 
chinery, we have decided to enlarge the capacity 
of our shops, and thus will be able to fill orders on 
short notice. 


They also an- 


wages, amounting to 


been 





Machinists’ Supplies and Iron, | 





i New York, August 5, 1893. 
Iron—American Pig —-We quote Standard North- 
ern brands, No. 1 Foundry, $14.50 to 315.00. No. 2, 
$13.50 to $14.25; Gray Forge, $12.25 to $12 50 South- 
ern brands of good quality are obtainable at $18.75 
to $14.50 for No. 1 Foundry: $12 50 to $13.50 for No. 
2 and $11.75 to $12.50 for Gray Forge. 
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Antimony—The market is dull. We quote L. X.,| Wanted position as sup’t or foreman by machin- 
10.15¢. to 104c.; Cookson’s, 10.25¢. to 10%c.; Hal- | ist and toolmaker; large exp. in tool and dynamo 
lett’s, 9.80c. to 9.85¢c., and U. S. French Star, 10%c. | building. Address Box 46, Simsbury, Conn. 


Copper—Lower prices prevail. Lake Copper is 
offered at 9.95c., but the best bid is 9.55c. for future 
delivery, or 9.50c. for spot. Casting Copper is held 
at 9.60c. to 9.75c. 

Lead—The market is weak; 


Experienced designer and engineer of 10 years’ 
American and 10 years’ German practice is open 
for engagement. Box 638, AMERICAN MACHINIST. 


Wanted--First-class foreman of shop building 


buyers bid 3 20c. to : s I 
5 machine toois exclusively. Must be practical and 


3.25c., while the selling price is an unknown quan- : hog & pM ts 
tity. Some business could be done at 3.30c. energetic. Address * M.,’’ AM. MACHINIST. 

Lard Oil—Prime City is quoted at 65c. to 66c. Wanted—Pos. by draftsman and designer; shop 

Spelter—The market is dull; quotations are | Practice. Junior member A. S.M.K. Tech. grad. 
nominal at 3.90c. to 3.95¢ 1 years draftsman. Box 431, Elgin, Il. 

Tin—The market remains dull. The spot price A mechanical engineer, graduated, with wide 


18.80c., general experience, and expert in dairy centrifugal 


machines, wants position. Box 65, AM. MACHINIST. 


Pattern maker, 30, first-class, thoroughly experi- 
enced, good draftsman, steady habits, good refs., 
wants employment. A. Bunting, Streator, II. 


Wanted—Pos. by thoroughly prac. mechanical 
engineer and Ist-class draftsman and designer, 23 
yrs’ exp., highest testimonials. X., Am. MACHINIST. 


bas declined to 18.65c., August, September, 


19.1744c., and October, 19.75c. 


* WANTED: 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion, About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for Wanted—Pos. as assistant supt. 
the ensuing week's issue. Answers addressed to our | machine tools or engines by Junior 
care will be forwarded M.E. Highest references. Box 67, 


Wanted—Position by a first-class tool maker. 
Ten years’ experience as foreman of tool room. 
Address Tool Maker, AMERICAN MACHINIST. 





“an 


or draftsman on 
member A. S. 
Am. MAcH. 


Mech. draftsman and designer of 1st class ability 
desires employment. H. H., Box 62, Am. MACH. 


Wanted—Pos, by metal pat. maker on locks. gen. 
hdware & novelties, 20 yrs’ exp. Box 66, Am. Macu 


Wanted—Draftsmen to sell new comb. triangle, 
pat. protractor, etc. D. J. Kelsey, New Haven, Ct 


Wanted —Position by brass founder. Three years 
pattern shop, and 3 years foundry, and 6 years 
mach. shop. Thorough knowledge modern meth- 
ods, tools and mixing alloys. Box 64, Am. Macn. 








THE MASON. PUMP COVERNOR. 


The Mason Pump Governor is to the direct acting 
steam pump what the ordinary ball governor is to 
the steam engine. It attachesdirectly to the piston 

rod of the pump and operates a balanced valve placed in 
the steam pipe, thereby exactly weighing the amount 
of steam to the needs of the pump, and economizing the 
same. By using the Mason Governor, you can instantl 
set or change your pump to any required speed, which 


will be maintained in spite of variation in load or steam 


pressure. AS all the working parts of the governor are 

immersed in oll, the wear is reduced to a minimum. It 

is largely used on vacuum pumps, deep well pumps, water 

works pumps, ice machines, and all classes of pumps re- 
quiring an uniform strike. 

For large duplex pumping engines a special governor 
is made, fitted with double parts and connected with 
both piston rods, thus insuring perfect regulation for 
every portion of each revolution of the engine, 


MASON REGULATOR C0., Boston, Mass, U. 8. A. 








DEcoRATED TIN Boxes, Third Ave., and Third St., Brooklyn, N. Y., May 4, 1893. 


T. R. ALMOND, 83 Washington St., Brooklyn, WN. Y. 


Dear Srr—In reply to Ave inquiry regarding your Right-angle Countershaft, which you sold us 
at the time we fitted up our new buildings in 1885, we are pleased to report that we have had your 
coupling in constant use since that time, and that it has given us universal satisfaction. We have 
never had the least difficulty with it in any way, and by simply supplying new oil once in two 
months ithas run continuously since that time without any kind of repairs or overhauling. and 
is now in as good a condition as when we bought it. By keeping its working bearings well sup- 
plied with oil the wear is imperceptible. This coupling is sus spended to the iron column or beam 
and is very rigid in its settings, hence it has not shifted or moved a particle by any warping of 
beams, and is directly connected with the shafts at right angles. The driving line being 300 feet 
and the driven line about 200, of 2-inch shafting. Yours very respectfully, Somers Bros. 


“THINKING ' ARMSTRONG TOOL HOLDER 


SOMERS BROS 








FOR CGENERAL 


LATHE AND PLANER WORK 


is a practical substitute for forged tools, 
and will save blacksmith work 70 per cent 
grinding, and 90 per cent tool steel, we will, 
to responsible concerns, who will fill out, 
sign, and forward to us, the following con 
ditional order blank, send tools on trial, 
which if not found satisfactory may be 
returned at our expense. 


we can best merit the pat- 
ronage of plant owners. 
Our 


a gearing 


thoughts always take 
We 


think to benefit you if you 


channel. 


care to benefit yourselves. 


If you use our MACHINE 
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ARMSTRONG BROS. TOOL CO. 


78 Edgewood Ave., CHICAGO. 


BOLTED gear wheels, made 


from SPECIAL PROCESS char- 
II ie sian ba See A OE Le a 
The following Tool Holders for trial, to be paid 
for if satisfactory, if not, to be returned within 
30 days. 


coal iron, you will not think 


you will know that our 


gears will benefit you. 


Pee eaata No. 0— 38gx 34x 5in. @ $1.65..| | 

Ma ae “ 1—-lMx 1x 6* @ 1.80..| 
UNION FOUNDRY & MACHINE CO., 

eee e oes “* 2—S5¢x14x 7‘* @ 2.80..] 

AAA ae 4x13gx 8“ @ 300...) 

PITTSBURGH, “ 7 
oneneee 4— %x1lkx 9" @ 3.80 
ae le 1x 154x100" @ 4.75 | 


6—144 x 1% x12" @ 7.00. | 
Wrench and 8 self-hardening steel cutters with 
each holder. 











ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 












We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 

H.W. JOHNS MANUFACTURING CO. gig ‘s-esccc"" 

. z ° NEW YORE 






rule clamps; 
2,000 gauges sold in past six months 
son & Pettis Mfg. Co., New Haven, Conn. 


good draftsman and designer, has three thousand 
dollars, with services, 
machine shop or foundry. 
reference. 


lishment having 2,000 H. P 
and triple expansion eng ; 

stand theory and practice of boilers, combustion 
and steam engineering, and be able to attain maxi- 
mum economies and reliability. 
refs. and exp., 


Shop agents for Carr’s surface gauge and key 
liberal discounts; send for circulars; 
The Hogg- 


Wanted Partnership—A mechanical engineer (38) 


to invest in a well paying 
Best of experience and 
Box 59, AMERICAN MACHINIST. 
Wanted—Supt. of motive power for large estab- 
, in plant of compound 
must thoroughly under- 





Address, with tull | 


to ‘** Kensington,’? AM. MACHINIST. 





( 


Flexible Metallic Fillet 


For Pattern Makers. 8 Sizes. 
"2 WHITE, 44 N. 4th St. Phila. Pa. 


wae 


35 cents per line, 
reach us not later than Saturday morning for the ensu 
ing week's issue, 
be forwa? de d 


& planers. Dietz. Schumacher & Co., 
| Catalogue for stamp. K, O. 
earding & grouping; 
AMERICAN MACHINIST of i 
must be unsoiled and in good condition. 


CAN MACHINIST PUBLISHING COMPANY, 
way, New York. 


+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
each insertion. Copy should be sent to 


Answers addressed to our care will 


Cc heap 2d hd lathes & planers. S. M. York, Clev’d, 0 
Auto. Steam Flue Cleaners. Kelley Co., Erie, , ‘a 
Agents Wanted—Scientific Machinist, Clev’d, 

For Sale—Second-hand drill presses, engine ‘ol 
Cincinnati, O. 


Light and fine machinery to order: Foot Lathe 
Chase, Newark, N. J 


and compositivn patterns for 
small rubber & metal work to 
Usher, 116 E. 54th St., New York 


50 cents each for copies of the 
December 4, 1886 issue 
AMERI 
203 Broad 


Rubber, metal 


rder. John T. 


We will pay 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


ANE STEAM PUMP CO., 











WILEY & RUSSELL MFG. CO., Greenfiel 





HOLYOKE, MASS. 
somes Ses /ota Di BSB x 
Lis Ncs ss. mu Sus== 
q@> _ s 
Lag: ase 55 wataos ~a YO 
be. \e) 2 Pf o4a— = ESsY 
Pittseurs, SPs SSS (/H9EF S23 
Cnuicaco, . c> = oS = 2 ~~ sos 
New Yorn. iF) al aL=>= ca AP? =S=a5 2 
S, REAMERS, Etc. 
LICHTNING 
AND 


CREEN RIVER 
Screw Plates. 


Tap Wrenches, Bolt Cutters, Hand and Power Drilling Machines, Punching Presses and Other Labor-Saving Tools. 


d, Mass. SEND FOR NEW CATALOGUE, 





SAVES LABOR in being able to run at GREATLY INCREASED 


B. MM. STON 


BOSTON: it & 13 Oliver St., 


"R, MUSHET’S SPECIAL STEEL” 


SPEEDS, FEWER GRINDINGS. No WASTE inredressing. 


SoLe REPRESENTATIVES IN THE UNITED STATEs. 


BS & CO... 


NEW YORK: (43 Liberty St. 





P79 to 15 in, SWING 


Modern esign, 
Valuable Features, 
CATALOGUE FREE. 





SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





‘FROM OIL-CUP TO CYLINDER, 


I.—Classification of Locomotives—Train Resistance 
—Tractive Force—Weights of Engines. 


CHAPTER 


CHAPTER II.—Construction of Cylinders—Steam Pipes—Slide 
Valves, 

Cuapter  ITI.—Valve Gear—Construction of Links. 

CuapreR IV —Construction of Pistons — Crossheads — Slides — 
Stuffing-boxes. 

CHAPTER V.—Frames—Axle-boxes. 

CHAPTER VI.—Driving-axles—Driving-wheels—Counterbalance, 

Cuapter VII.—Main Rods—Side Rods—Crank-pins. 


Throttle-pipes --- Throttle-valve gear — Safety- 
valves--W histle—Pumps—Checks, 


JOHN WILEY & SONS, Publishe 


Cuapter Vill.— 


LOCOMOTIVE CONSTRUCTION. 


| CHapTerR 


EVERY PART DESCRIBED IN 
By a. G. A, MEYER, Esq. 


Asso. iate Editor of American 
IX.—Spring Gear. 
Grate Surface—Heating Surface—Riv- 
nts -- Extension Fronts. 

XI.—Ash-pans—Smoke-stacks— Exhaust-pipes. 
XII —Sand-b« —Bells—Pilots—Braces from Boiler 
to Frames, 

XIUII.—Engine Trucks. 


- hinist 


CHAPTER 





CHAPTER 
CHAPTER 





CHAPTER 
( 


SHAPTER XIV.—Oil-cups—Cocks—Injectors. 
CHAPTER XV.—Tenders. 
CHAPTER XVI.—Useful Rules—Formulas and Data 
Cuapter XVII.—Compound Engines. 
#to. Cloth, 1030 Illustrations, ° $10.00 
rs, = - NEW YORK. 





BROMEIELD-PEARSON TECHNICAL SCHOOL, 


TUFTS COLLEGE, MASS. 
Engineering Courses for Special Students, 


For Further Information Address 


GARDNER 0, ANTHONY, DEAN, 
PRATT INSTITUTE, 


BROOKLYN, N. Y. 
DEPARTMENT OF SCIENCE AND TECHNOLOGY, 


The Day Course in machine work, of two years in length, 
gives a thorough preparation for the trade. Continuous 
practice is given with the different hand and machine tools, 
and practical constructive work is introduced throughout 
the course, Instruction in making working drawings is 
also given to this class. Evening Class meets on Monday, 
Wednesday and Friday of each week for course of six 
months, beginning Se ptember 25. This course affords the 
best possible opportunity for beginners at the trade to ob- 
tain a thorough training in the use of all the shop tools. 
fruition for term of six months: Evening Claas, $15.00 ; Day 
Class, $30.00. All tools and materials furnished without ex 
tra charge. In addition, this department affords instruction 
in plumbing, house, sign and fresco painting, algebra, 
chemistry, geometry, physics, steam, machine design and 
strength of materials. For tuition gad furthe r particulars, 
address, F, B, PRALT, Secretary. 








Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass (ears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Maas., 

and 125 South Lith St., 


GRANT 


GEARS 


MACHINERY GASTINGS 


Fine soft machinery castings to order from pat 
terns or drawings. Contracts taken for castings 
and machinery. Let us make you a price. 


L.E. HOYT & CO., 
WALTON, DEL. CO., N. Y. 


Something New in Mechanics. 


CEOMETRIC 


BORING & TURNING TOOL. 


An attachment to a drill press for boring 
any geometrical figure, such as round, square, 
hexagon, etc. 

For particulars and prices address, 


A. T. SHOEMAKER, 
115 Broadway, - NEW YORK CITY. 











ESSOPS STEEL 


ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


TOOLS, 
DRILLS, 








GRMCARS, PELADLLPHIA, LONDOR, 


87 Maiden Lane, NEW YORK. 











Philadelphia, Pa. 


DIES, &c. 


Established a century ago. 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 
INSIST ON HAVING 
NICHOLSON. 







3000 


VARIETIES FILES 
(X. F.) & INCREMENT CUT FILES. 


mt BERLIN IRON BRIDGE CO, 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 





BURR K. FIELD, Vice-President. 


FRANK L. WILCOX, Treasurer. GEO. H,. SAGE, Secretary. 
» > Al f Y 
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The above illustration is taken direct from a photograph and shows the interior of a Forge Shop de- 
signed and built by us for Wm. Cramp & Sons Ship and Engine Building Co , at Philadelphia, Penn. 
The Forge Shop is 59 feet in width and 350 feet in length. the adjacent Boile or Shop (shown on the 
right) being 55 feet in width and 370 feet in length. The Smith Shop is controlled by a 
Traveling Crane as shown. The building is covered with Corrugated Iron. 


A a 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


FiTcHBURC Macrne W orks, 


y paella OF THE CELEBRATED 


FITCHBURG TNOINE LATHE 


AND OTHER RS | METAL-WORKING MACHINES 
SEND FOR FITCHBURC, 


CATALOCUE E. MASS. 
al.KEY-SEAT SETTING GAUGE 


PATENT UNIVERSAL SCREW-CUTTING CENTER CHAPLIN TRY AND CENTRE SQUARE. 
jewvite «Co, TWIST DRILL GAUGE] II NaGiRRNGIRY.— AG AC 




















BoSTON, Mass. Send for LIS 








opr 
SEND FOR CIRCULAR OF OUK 


$4.00 EMERY GRINDER, 


FRANK S. TUCKER & CO., 


19 INDIA STREET, - BOSTON, MASS. 


A SPLENDID 16-INCH LEVER DRILL 


AT VERY LOW PRICE. 


wn 


CATALOCUE 
FREE. 


STANDARD TOOL CO., Athol, Mass., U. S.A 
Manufacturers of MACHINISTS’ FINE TOOLS. 


SPECIAL LIST. 


bevond-hand Machinery, 


WILL BE SOL SOLD LOW. 


U pris ght Boring and Turning Mill, 38 in. swing, with 
Two Heads. Al order. 

Brown & Sharpe's No. 2 Vertical Turret Chucking 
Machine. Al order. 

Lincoln Milling Machine. 

Brown & Sharpe's No. 5 Screw Machine, 13¢ in. hole 
with chasing bar. Good order 

Radial Drill of Extra Weight and Power, 43in. arm. 

National No. 3 Double Bolt Cutter, with Dies. Good 
order. 

Patent Center Bolt Cutter, 1%in., for cutting as 
accurate threads as a lathe. 

Keyseating Machine for Pulleys and Gears 
used as a portable or stationary. 

Engine Lathes, sizes 12 to 98 in. swing. 

Planers, 22, 24, 28 and 35 in. wide. 

Shapers, 6, 8, 9 and 15 in. 

Boiler Bending Rolls, ** Improved Style, 





CAT. NO. 3. 








THE GEO, BURNHAM CO., Worcester, Mass. 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., eatin SN 


t ® Our New and Revised Catalogue of Practical and Scien 
title Books, 88 p ages. 8vo..and our other Catalogues and Cir 
culars, the ‘who le CO Wenn every branch of Science applied 
to the Arts, sent free and free ot postage to any one in any 
part of the world who will furnish his address. 


COOKE & C0., 


163 & 165 WASHINGTO’ ST., 


NEW 1 i 


ENGINES an‘, BOILERS, 


VERTICAL, 
HORIZONTAL, 
STATIONARY, 
PORTABLE, 
Plain and Automatic. 


Write for Catalogue and 
mention this paper. 








Good order. 


-can be 


"Sand 10ft. 


J. J. McCABE, 


SUCCESSOR TO | 
cE. P. BULLARD’s| '4 Dey St., 
NEW YORK, 


N,Y. Mach’y Warerooms. 











— PRICES OF 


these 






Cross St . 


me LeCOUNT’S LIGHT STEEL DOG. 








INCH. PRICE. | No. - INCH ~ PRICE 

. 56....$ .85 fal ee $1.10 

; -.. .35 | Small sae of 8—5.50 
34... 50] 9 Bi... Bae 
wi .60 | 10 8 . Law 
| Ss + dei 1.70 
Ike .. 85 1.90 
..1% 1.00 | Full set of 12 12.00 } 





Cc. W. LecouUNT, South Norwalk, Conn. 


goods are for ssle by CH fa. CHURCHILL & CO.,, L’t’d, 28 
London, England. 








BETTS MACHINE CO., — 


WILMINGTON, DEL. 


MACHINE TOOL BUILDERS. 


IMPROVED PATTERNS! LATE DESIGNS! 
Chicago Office: 14 South Canal St. 





FOR 


HIGH QUALITY. LOW PRI 


Manufacturers and Sole Agents, 


ELECTRICON 


The Best Anti-Friction Metal in the World. 


ALL, 


MACHINE, RAILWAY AND MARINE BEARINGS. 


CE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 


45 BROADWAY, N. Y. 





a FO Seed SOI ES ce 


in the pattern room will save its cost EVERY 60 days, 





BE PROGRESSIVE—Get one on Trial. 
Inquiries for catalogue and prices we'comed and promptly enswered; 


FOX MACHINE Co., 
825 North Front St., Grand Rapids, Mich. 
Chicago Office, Machinery Hall Annex, Section 13, Column 
J 43, World’s Columbian Exposition. 


MUST BE SOLD AND 
REMOVED AT ONCE. 


The Entire Equipment of the United Electric 
Traction Company, of Marion, N. J., com 
prising 

31 Engine Lathes, from 14” to 48’ swing. 

15 Hand Lathes, from 10” to 20’ swing 

5 Planers, from 24'’x5' to 42'’x12’. 

6 Shapers, from 15” to 20” stroke. 

13 Drill Presses,-all sizes up to 32’ swing. 

8 Milling Machines, Plain and Universal. 

2 Brown & Sharpe Screw Machines. 

1 Large Newton Slotting Machine. 
1 Large Radial Drill Press. 
8 Gould & Eberhardt Automatic Gear Cutters, 
36'’, 48’’, and 60’. 
1 Betts Machine Co. large Horizontal Boring Mill. 
1 No. 2 Diamond Universal Grinding Machine. 
2 Large Bliss Power Presses. 

1 10 H. P. Baxter Engine, with 15 H. P. Boiler, 
complete, as good as new. 

Also, Tool Grinders, Die Sinkers, Tapping Ma- 
chines, Bolt Cutters, and large Pattern and Black- 
smith Shop Equipments. 

These tools are all in Al condition and of the 
very best makes in this country. They will be sold 
at remarkably low prices, and must be disposed of 
at once. 

Call at our salesroom and inspect them, or write 
for complete descriptive circular and price list. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK, 


FOR SALE. 


Second-hand 36-inch mei iy Patent Automatic 
Gear Cutters, for cutting SPUR GEARS only, also 
for cutting Spur, Bevel and Worm Gears, All in Al 
condition, beng rebuilt at our own Works, These were 
taken in exchange for our new type. Also No. 3 Baker 
Blower, good condition, only little used, and one second 
hand 36inch Full tratnard Gear Cutter, good condition, 
and abargain. Photos and full information write to 


GOULD & EBERHARDT, Newark, N. J. 


















MACHINE TOOL 0, 


nt N. E. Cor, Water & Market Sts,, 
Hamilton, Ohio, U. S. A. 


ee . 
| ie MODERN 
16’’, 22”, 26’’, 32’’ and 367’ 
Back onl pe Power Feed 


DRILL PRESSES 


A SPECIALTY. 
—_—_—— — CORRESPONDENCE SOLICITED. 


ANY COMPANY 


contemplating the expenditure of a large amount in the 
establishment of a manufacturing industry, requiring the 
ase of a thoroughly equipped Machine shop, Boiler shop, 


Sie pu 
£ 





POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORK, &o. 


Has all the Improved Features Usually Found on High Grad 
Planers, and is Capable of Doing the Best and Finest Work, 


300138 UOIBujyseM si 


AG G3YNLOVINNVA 


“OO BP NOSNIN’IIA ‘f *V 


ssew ‘u0s0g 








SECOND-HAND AND NEW MACHINERY 


Niles Tool Works, three heads. 
Planers. 25 in.x5 tt. 

” 24 in. x5&6 ft. 
24 in.x4 ft. 
- 22 in.x5 tt 


84x84x16% ft. Planer. 
Planers. 62in.x22 ft. 
42 in x16 ft. 
36 in xl2 ft, | 
31L in.x8 ft. | 
26 in.x7 ft. | 





9 in. x 20 ft. Engine Lathe Triple Geared. 

80 in. x18 ft. Engine Lathe Geared Face Plate. 

52 in. x35 ft. Engine Lathe Horizontal Boring Machine, one end. 
30 in. x28 ft. Pond Machine Tool Co Shafting Lathe. 
tsin.xl6ft Engine Lathe. 

$3 in.x27 ft. = 23 

s2in.x12, 14, 16, 18 ft. Bed. 

28 in.x22 ft. Engine Lathe, cheap. 


New Engine Lathe, 


25 in.x12, 16, 20 and 24 ft. Bed. New do do 
21in. x10, 12 ft. Bed. do do do 
0in.x 5, 6,8 & 12 ft. do 2d Hand = do do 
18 in.x 6, 7&8 ft. do New& do do do 
I7in.x 8 ft. do do do do 
l6in.x 6 & & ft. do do do do do 
15 in.x 6 & 8 ft. do do do do do 


Car Aue Lathe, Bement | Driving Wheel Lathe 88 in, 

, 16 25in.Crank Shapers | Wheel Quartering Maeh., 
c i in. Geared Shapers, Double right and left hand, 
, 30 & 36 in. Drills 








4, No. © Turret Lathe, 
Bo it ( haw Bee Am. Tool and Mach. Co., 
Xand 10 in. Stroke Slotters. 24 In. Swing, 8 ft, Bed. 
Lot of Lincoln Pattern Millers and No, 1 P. & W. Millers. 
2Spindle Drills. Garvin 
No. 12 Turret Lathe J and L, 34 hole. 
1100 and 3000 lb. Bement Steam Hammer, 
100 lb. Steam Hammer. SEND FOR 
40H. P. Vert. Engine. N. Y.S.8. P. Co, MAY LIST, 
16 in.x42 in. Corliss and 16 in.x48 in. Brown Eng. 
300 H. P. Westinghouse Comp’d Engine. 


GEO. PLACE MACHINE CO., 


120 BROADWAY. NEW YORK. 








WORTHINCTON 
CONDENSERS. 


ACCRECATINC IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW YORK, 





Foundry and Smith shop plant, well located on competing 
trunk lines of railroads and in a good labor market, is in- 
vited to address, STIMSON, WILLIAMS & CO., 








Bryant Building, 55 Liberty St.. New York. 


BOSTON, PHILADELPHIA, 
sT. LOUIS, 


CHICAGO, 
DENVER. 
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WIST DRILLCO 


Corner Lake & Kirtland Sts,, Cleveland, 0. 
100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 
GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. 8. A. 


OLE MANUFACTURERS oF 


GRAHAM'S GROOVED ‘SHANK’ TWIST DRILLS AND CHUCKS. 














Send for Catalogue. 


CASH 


Will buy Tools cheaper than ever. 


WRITE US! 


Let us tell you about some of the latest machine tools, 
especially in the turret lathe line. 





Endorsed by Practical Mechanics Everywhere, 











THE LODGE & SHIPLEY MACHINE TOOL CO,,) 


CINCINNATI, OHIO, U.S.A. 





THE BUFFALO STEAM PUMP CO., 


MANUFACTURERS OF 


STEAM 


BUFFALO, N. Y. 


PUMPS 


FoR ALG SERVICES. 


NEW YORK OFFICE, 


76 JOHN STREET. 





WYMAN & GORDON, 


WORCESTER, 
MASS. 














Eruavd, Fauueowen & Nontow Ct. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable fe atures common in’ this class of 
Machine. 
does the work perfectly and quickly. 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, 


Truing Device, which is inexpensive, 


The whole 
Send for 


DETROIT, MICH. 
















‘ ae Het Iron 
= oe or Steel, 
A. R. KING MEG. CO., 


ERIE, tith & {2th Sts., 
JERSEY CITY,N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 


STEEL BALLS 


1g’ to 2’’ in stock, sizes to 4” 
to order. 


Circular and Prices on Application. 


: Grant Anti-Friction Bal Co, 


SN. Fitcnburg, Mass,, 0,8, A. 
PECK’S PATENT 


DROP PRESS, 


MANUFACTURED BY 


MINER & PECK MFC. CO., 
NEW HAVEN, CONN. 





ENCINE LATHE. 


22 in. x8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 
DIETZ, SCHUMACHER & co.,| 
Geenetiaee to DIETZ, GANG & CO., 


58 & 6O PENN ST., 
CINCINNATI, O., U.S 








A. 





FOR SALE. 
Ten Steam Yachts. 


Now in use carrying passengers at the 
World’s Fair, Chicago. Will sell and con- 
tract to deliver them afloat in any waters 
in the U. S. after close of the fair, No- 
vember Ist. Two for immediate delivery. 
Licensed to carry 75 passengers each. The 
chance of a lifetime for anybody wanting 
asteam yacht. Cuas. P, WILLARD & Co., 
Clybourn and Southport -Aves., Chicago, 
iiis. 





IN 
1S 











EDW’D VORSTER. 





FICKEN & COS CRUCIBLE TOOL STEEL 


HAGEN, WESTPHALIA, GERMANY. 


SPECIAL No. 8, makes a fine finish on the hardest Rolls ; 


Boss Cold Chisel Steel; High Grade 


we Drill, Tap, Punch, Reamer. Wood and Milling Cutter Steel and Blanks. 
he HIGHEST QUALITY; Inducements to the Trade and large Users. 


unleuwaneds BY 


| IMPORTERS & EXPORTERS. 


\MARKT & CO., Agts, 


( 79-85 N. Moore St., New York. 








The ROPES Live-Steam Feed-Water Purifier, 


- Guaranteed to Prevent Scale in Boilers. 
y Using any kind of water. 


Hard Sheet Steel Troughs. 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 


Send for Catalogue D. SPRINGFIELD, OHIO. 





RACTICAL 
DRAWING.” 


By J.G. A. MEYER. 





ADDRESS: 


American Machinist 
2038 BROADWAY, 
NEW YORK. 


This valuable series of 93 articles | 
having been concluded, copies of the 
American Machinist containing | 
them will be sent by mai! to any address | 
in the U.S., Canada or Mexico, f¢ ki .65, | 
or single cx pies, 5 cts. each, postpai 


Order now before our stock | ** 
of papers is exhausted. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


| By J. G. A. MEYER. 





This valuable series of 106 articles 

9 | having been concluded, copies of the 

American Machinist containing 

them will be sent by mail to any address 

| in the U.S., Canada or Mexico, for $5.30 
or single copies, 5 cts. each, post paid. 








3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


> UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNING MILLS. 


BICKFORD DRILL AND TOOL C0. 








BLAKE & JOHNSON, 


WATERBURY, CONN. 


<= Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
similar in shape to those shown in the cut herewith, Also similar articles made to 
order. 


Send samples of articles required, and mention quantity wanted, that we may 
quote wag s tor either machine or the goods, whichever may be desired. 


ee Bicycle an and Labor Saving Machinery a Specialty. 


E.W.BLISS CO.,}| THE LEADER HACK ut MACHINE 


1 ADAMS ST., BROOKLYN, N.Y. 
Western Office, 14 N. CANAL ST,. CHICAGO, ILL, Perfect 
Alignment 





e “3 

a> ao 
Pe S Of Blade. 
= 5 ta Will 
—{$ = 2e cut ‘ 
= = as 2 
cs © o's STEEL at an 
ra 2 = 
a= a $ angle. 

-~ qa 7 
BS 2 = = Frame rises 
= 2 on return 
= “ao 
= -_ a> "stroke, sav- 
= Qa. — 
a. -a ing wear on 
OWNERS OF blades. 





THE FRASSE COMPANY, 
19 Warren St., New York City. 


THE STILES & PARKER PRESSCO. 













(tre best designed 
he best constructed 
se smoothest running 
he most economical 
The most efficient 


WE GUARANTEE |r 


BLOWER 


When requiring anything in this line write to 


THE CONNERSVILLE BLOWER Co. 


CONNERSVILIE, IND. 





WORKS 


BOSTON 





35 HARTFORD ST., BOSTON, MASS. 


GEARS, ALL KINDS, SMALL OR LARGE. 


300 LIST IRON, 600 LIST BRASS 
Catalogue FREE to any Business Firm. 





ADJUSTABLE 


POWER 
PRESSES 


NEW IMPROVEMENTS. 
Unsurpassed for General Useof 
Tin, Brass & Sheet Iron Workers, 
WORKMANSHIP GUARANTEED, 

WELL BESIGNED. 
MATERIALS OF THE BEST. 
Special Prices, Send for Circulars. 
Springfield Mach. Too! Co. 

SPRINGFIELD, OHIO, 










P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC 





ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
§. 8, TOWNSEND, Gen, Agt.» 163 & 165 WASHINGTON §T., 

COOKE & CO., Selling Agts. NEW YORK, 

In Writing, Please Mention This Paper. 
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Absolute Safety fr« 
Fuel — Rapid Generatic 


possessed by the ** Wh 


State requirements ¢ 


NEW YORK, N. Y. 
41 Dey Street. 





1 
} 





Economy of 
Durability —Low Cost of Main 


ym Destructive Explosion—Highest Attainable 
mn of Dry or Superheated Steam- 


tenance—Ease of Transportation and General Efficiency are among the advantages 


arton-Harrison ” form of boiler 


Send for Descriptive Pamphlet—Drawings, Specifications, and Estimates promptly 
furnished for any amount of power from 4 H.-P. ur 


and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 


CHICAGO, ILL. 
187 La Salle Street. 


ATLANTA, GA, 
9 No. Pryor Street. 





THOS. H. DALLETT & CO., 


Manufacturers of 


York Street & Sedgley Ave., 
esti Portable 


Drills, Boiler 





ELECTRIC 


ing Paes 
Elevators, kum 


RAT 





Power ! 


Light Drill Presses. 


adapted for driv- 


other Machinery. 


ELECTRIC GENE- 


For installation KJ a omg 






Drills, Hand 
Shell adie! 


MOTORS ae 


Tools, Cranes. 
ps, Presses and 


ORS, 





THE ONEIDA MFG. CHUCK CO., 


ONEIDA, N. Y., U. 


MANUFACTURERS OF PATENTED 


LATHE AND DRILL CHUCKS. 


THE LItTLE HERCULES DRILL CHUCK, 
its gripping mechanism three unequaled principles known’ in the field of 


mechanics, namely, the eccentric, lever and screw. 
and relative proportion in this tool we are enabled 


tool, guaranteed to meet the claims we make forthem. Write for Catalogue. 


combines in 


In their combination 
to offer a much superior 















iJ. Lb. TAYLOR 


Cc. H. REDMAN & CO., 
Sole Manufacturers. 


PIPE AND NUT bal RENCH. 











J oh TAYLOR PIPE & NUT WRENCH Tn i) 
HERMANN BOKER 
send for Circular. AON PASE S Sireet! ROLE, SCENTS, 





Ask your nearest Dealer, or send to the Manufacturers for 


Strong, 


Ask for Style B. 


THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Accurate, 
Made entirely of Steel, 


Holds from the smallest to \%& inch. 
THE E. HORTON & SON CO., Windsor Locks, Conn. 

= or, CHAS. CHURCHILL & CO , Ltd, 
N. B.—See Exhibit at World’s Fair, Section 29, Column K, Mac 


Durable, Cheap. 


Body Solid, of but one 
piece of Metal. 








’ U.S.A. 


Finsbury, London, England. 


thinery Hall. 


21 Cross St. 








NOTICE 


We have just added to our line of patent 


in stock three sizes—8 inch, 10 inch anc 


Face-Plate Jaws an 8 inch. We now carry 


12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO. 


HARTEORD, CONN, 








; PEQ oath 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST., LONDON. E. C., ENGLAND. 


1884 PAT 





LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im 
orovements which greatly increase 
he durability and accuracy of our 
tools. Please investigate our claims 
We carry a large hago | in stock 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue’ 
SECTION —— 





=, CHUCKS 


ALL STYLFS. 
NEW REVERSIBLE JAWS 
(DOVETAILED). 

New Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 19. NEW HAVEN, CONN. 


| Phneks eta 


Strongest. 








UNIVERSAL, 
COMBINATION, 


Easiest toc hange. Best finish, 


desired position. NEV 


free. 


CATALOGUE, illustrated, sent 

Liberal discounts. Prompt shipme nt. Address 
WM. WHITLOCK, MANUFACTURER, 

132d Street and Park Ave., New York City. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 


WORLD’S FAIR, 





SEND FOR ¢ CATALOGUE. 








Machinery Hall, 








Section 26, Cole 

















umn 0. 30. 


MARIS AND “BEEKLEY, 





2343 & 2345 
§ Callowhill St., 
| PHILADELPHIA, PA. 














Send for Circulars 
and References. 


HIGH SPEED POWER 


TRAVELING CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTO 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts. 

PHILADELPHIA, Pa 





CUT 


WITH OUR 


NO. 3 FLEETWOOD SAW 


Fitted for FOOT or STEAM POWER, 
A HANDY TOOL TO HAVE IN YOUR SHOP. 


Write for description and price to 


TRUMP BROS. MACHINE CO. 


MANUFACTURERS, 
WILMINCTON, DELAWARE. 
FOR SALE BY 
CHAS. CHURCHILL & CO., Limited, 


No. 21 Cross Street, Finsbury, London, England, 


Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 








333 ba t 56th om 


LS shiver& Co Tf re wees 


MANUFACTURERS OF 
TRAVELING CRANES of 1%, 2,3,5 and 10 Tons 
capacity, to be operated by Hand, or wholly orin part 
by Electricity, 





The Sample 
Tells the Story. 


A sample of Qixon’s pure, flake lubricating 
Graphite, with interesting and instructive 
pamphlet, 


Sent free of charge. 


JOS. DIXON CRUCIBLE CO., 


JERSEY CITY, N. J. 








_ The National 
= Feed-Water @ 
Heater 


A bri iss CO 
deliveri ng water to 
the boiler at 
Fahrenheit 


500,000 H sold. 
Prices low Satis- 
faction universal. 
The National 
Pipe Bending 
Co. 
82 River St. 
New Haven, Ct. 


il Heater 


210° 


Pp 
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Br00000000 











Jordan Planer Chucks, 


SEND FOR CIRCULAR. 


Cc. W. JORDAN, 
4 Wayne St., 
WORCESTER, MASS. 


C7T0NES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE COURT, CHICAGO. | = 











SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON CO., 


BROOKLYN, N. Y. 


33 TO 39 FRANKLIN ST., 








~ ENGINE CASTINGS 


Illus 
Gas Engine 
Experimental 


14 to 2 H.P. Upright, Horizontal and Marine. 
trated Booklet ftée on receipt of stamp. 
and Dynamo Castings. Small Boilers. 
work for inventors. 

A. Le. WEED & CO., 


106 LIBERTY STREET, NEW YORK. 


VOLNEY W. MASON & CO., 


MANUFACTURERS OF 


New Patent Whip Hoist, 








Patent Friction Pulleys, 
Friction Clutches for Connecting Shafting and Gearing. 
PROVIDENCE, R. I., U.S. A. 


INDEPENDENT, 


Reversible 
Jaws patented) Giving , changes ine luding every possible 





IMPROVED PLANER CHUCKS, 
Independent, Universal and Combination Lathe 
Chucks, Drill Chucks, Cutting-off Chucks, 
and Face-plate Jaws 


THE SKINNER CHUCK CO., New Britain, Ct., U.S.A. 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U. 8. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills. 
FOREIGN AGENCIES: 
Ph. Roux et Cie, 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr.. Nueu Promenade No.5, 
Berlin, Germany; Selig. Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 





= SWEET’S 
9 Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Sat'sfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 


Syracuse, N. Y. 


SOFT GRAY IRON CASTINGS. 


From % 
Speciality. 








oz. to 1000 ibs. Small Castings a 
Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA., N. Y. 





Nonpareil Ratchet Wrenches. 


Made of best forged Tool Steel; are 
easily and readily adjusted and con- 
trolled. Can be made reversible in- 
stantly without removing from their 
work by throwing over the lever in 
slot of the handle. 

The Set of Combination Tools No. 1 
includes the wrench, two sockets, one 
for screw-driver, bit or reamer shank, 








= with wood handle and one socket 
for drill shank and feed nut. The 
jaws on this wrench open from yy 
to 1} inches. 

Send for Illustrated Circular and 
Price List of various sizes. 


The Keystone Manufacturing Co., 








312 TERRACE, BUFFALO, N. Y 





HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 


JACKS, VALVES, FITTINGS, PacKinas, ( 


ACCUMULATORS. 


The W. & §. Hydraulic Machinery Works, 


WATSON & STILLMAN, PROPRIETORS 


204, 206, 208 and 210 EAST 43d STREET, 
NEW YORK. 


Hydraulic Flange Packings 





2 Plunger Belt t ump. 














































AMERICAN MACHINIST 





Aveust 10, 1898 

































A. FALKENAU, 
{ith Street & Ridge Ave., Philadelphia, Pa. 
MANUFACTURER OF 
SUPERIOR 14INCH LATHES, 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 
Special Machinery designed and constructed. 


TOOL 








PATENTS SOLICITED 


AND ALL RELATING BUSINESS CONDUCTED 
CORRESPONDENCE INVITED, 


EDWIN GUTILKIE, 


CORCORAN B’LD’G, WASHINGTON, D. C. 


> C.H.BAUSH & SONS, 


HOLYOKE, MASS. 
Manufacturers of 


= POST, 


y UDPENDED 


AND 






















From the 





smallest to 
= —— the largest. 


an 


THE MERRELL MFG. CO. 


Cor. Curtis and Charles St., 
TOLEDO, OHIO, 
Manufacture 
The Best 
and Most 
Complete 
Line of 
Hand 
And Power 


PIPE 
THREADING 
MACHINERY 
IN USE. 


qr Pays TO EMPLOY AN EXPERT TO 


sign rapid, accurate and automatic 
machinery. Correspondence solicited. 





47°Send for Catalogue. 





if @ “tl Badal 


be | es 
CRANES 


AND 


TRUS. 


PAWLING & HARNISCHFEGER, 
BUILDERS, 
MILWAUKEE, Wis. 


INGERSOLL MILLING MACHINE 60., 


Rockford, Ill, 
SLAB MILLING MACHINES 











up To 36 SQUARE, WEIGHING 22, oe LBs. 
Milling 
Cutters 
Of any 
Shape. ' ‘ 
vata 5 ee 1889, 
POST YOURSELVES ON THE MERITS OF 


NIGHOLSON’S EXPANDING MANDRELS 


AND YOU WILL BE PLEASED WITH THEM. 





w. H. NICHOLSON & CO., 


MANUFACTURERS OF 


MECHANICAL SPECIALTIES, 


WILKES BARRE, PA. 





American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 


Adjustable Blade Reamers, 


4 in. to 2% in. 
Send for New Pamphiet. 
JAMES A. TAYLOR & CO. 


CUTTING-OFF MACHINES. 


THE LATEST AND BEST. 


WITH OR WITHOUT 


AUTOMATIC ACCELERATED SPEED 


DEVICE. 








FRANK A. FOSTER, 


442 BUTLER EXCHANGE, PROVIDENCE. R. I. 





HURLBUT-ROGERS MACHINE CO., 


SOUTH SUDBURY, MASS. 





AMERICAN GAS FURNACE CO., 


OILGAS PLANTS 


AND 


CAS BLAST FURNACES. 


~ Send for Catalogue, Estimates made for any mechanical operation requir 
ing high, even and controllable temperature. 


No. 80 Nassau STREET, NEw York. 


NO KEYS. NO KEY- onweene NO SLIPPING. STUART’S PATENT 
wake Wedge Coupling. 


ie ON TRIAL. 








Can be attache ye oved in a few seconds without 


injury to shaft o wt 


= SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes, 


R. J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 








STARRETT’S 
EVERY 
SHOULD HAVE 
MACHINIST =. oy of FI NE 
7 

It is a 7 4 page cloth bound book. A ¢ ( { OOLS 
ap baa se rp hey xpress paic + = pak one sending 
% 1 yc ec e 
funds and the money p : oe sounting : ih Warranted Accurate—Best in 
or Over. Workmanship—Latest.in design— 

Finest in Finish—Send for Cat- 

MONTGOMERY & CO., alogue. 


L. S. STARRETT, 
Athol, Mass., U. S. A. 


105 FULTON STREET, 
NEW YORK CITY. Chas. Churchill & Cc 


St., Finsbury, E. C. 


THE GARVIN MACHINE CoO., 


MANUFACTURERS OF AND DEALERS IN 


METAL WORKING MACHINERY 


dey Ltd. > 


Lonpon AGENTS! 
21 Cross 
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LAIGHT AND CANAL STS., NEW YORK, 0. Y. 

























For the 


AUCTION— 











WORLD’S FAIR. 


APPLICATION AT 


purpose of raising spot cash we will, in the City of Chicago, on Wednesday. 
September 6th, 1893, at 10 A. M., sell at Auction, without reserve, to the highest bidder, our entire 
stock of New and Second-hand Machine Tools. 
Nos. 68 & 70 S. Canal Street, and will consist of a complete line of our Standard Engine Lathes, 
Iron Planers, Shapers, Upright and Radial Drills, Milling Machines, Bolt Cutters, Monitor 
Lathes, Screw Machines, and Brass Working Machinery. 
we will at once begin shipping from our Warehouses at Cincinnati and elsewhere. 

The Tools will be offered singly and the sale will continue until all are sold. 

All Users of Machine Tools, Dealers and Competitors are cordially invited, and the 
highest bidder will get the Tools. 


HERE IS A RARE CHANCE TO MAKE YOUR EXPENSES TO THE WORLD'S FAIR. 


we LisTs MAILED ON 


The sale to take place at our Chicago Store, 


In addition to the Chicago stock 


CINCINNATI OR CHICAGO. 


THE LODCE & DAVIS MACHINE TOOL CO.., 


CINCINNATI, O. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


D, SAUNDERS SOM}, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 








ENGINE a 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 


Selling Agents, 111i Liberty St., New York. 


515 Phenix Building. Chicago. 


TAPPING MACHINES, 


For Steam Fitting, also 


~~ Steam and Gas Fitters’ Hand Tools. 


SEND FOR CIRCULAR. 21 Atherton St., Yonkers, N. Y. 


Lathes, 
Planers, 


2 BY 24 FLAT TURRET 
S LATHE. 









FOR 
7 Substantial, Well Made, 
Low Price, Patented, 


Yh inch Dil, 






Send for . 
CATALOGUE fey — Combination or” Whee! Feed ~ Drills, 
for °92. ° 
JONES & LAMSON MACHINE CO., “od Sibley & Ware, Slotters, 
Springfield, Vt., U. 8. A. ee =—— SOUTH BEND, - INDIANA, 








Etc. 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 


Back Volumes of the 
AMERICAN MACHINIST 
for 1880, °82, °83, 84, 85, '87, °88, °89, 90, ‘91 and ’92. 

A FEW MAY STILL BE HAD. 

Address AMERICAN MacuInistT, 203 Broadway, N. Y 








The. ~ Rincinnati Ge aes hie 


(Maun acute 


© UNIVERSAL Soe 
& REAMER GRINDERS. 
mana CI? aval alat-¥ iin Oe 















Verticat Dritt PRESSES, 12 to 52 
inch swing. Radial Drills, 4 to 10 ft. 
7 swing. Boiler Makers’ Drills, Bridge 
and Ship Builders’ Drills, Gang Drills, 
and other Drilling Machinery. Engine 
Lathes, 12 to 24in. swing. Send for 
Catal ogue. 

PRENTICE BROS., 


WORCESTER, MASS, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. iz 


Manufacturers of 


Shaping Machines, 





————— 


- P. BLAISDELL & CO., 


Manufacturers of 


Fa Nactinsts Tools, 


WORCESTER, MASS. 

























BORING AND 


TURNING 
MILLS, 


4,5, & 6 ft. Swing 
SH. Bickford, 







Drilling Machines, 
Bolt Cutting Machines. 


CHAS, CHURCHILL & 00, Lt'd, 
21 Cross St., Finsbury, London, 


The Moore & White Co, 


15th St. & Lehigh Ave., 
PHILADELPHIA, Pa, 


LATEST IMPROVEMENTS, 
NEW STYLE. 
NEW PRICES. 
GROWING RAPIDLYin FAVOR 


















Inducement to Agents. 


Waltham, Mass. 
SLIDING CALIPERS in all styles and graduation, 
plain and with CLAMP AND SCREW 

ADJUSTMENT. Small Micrometers, 
new “eq Fine Steel Squares, 
Surface Gauges, 
Ete. 
Tn use at some of the leading Schools, Universities, 
etc., who are well pleased with them owing to their 
Y superior quality and low prices. Ask your dealer 
torthem, orsend for new circulars with prices, to 
E. CG. SMITH, CotumBia, Pa. 


ul bera 





MONEY SAVED. 











ComMBINED Dens : AND Cou: NTERSINK FoR CenteRInG LatHE Work 
of body 3-10 in.; Drill 4% in. and 3-32, or same size each end. 
‘ 15-64 in.; ‘* 8-100 and 7-100. 
ee 13-64in.; ‘* 1-16inch. Price $1.50 per doz. 
di. ¥. SLOCOMB & CO., Providence, R. |. 


SEND FOR CATALOGUE. 


(CESTER MACHINE SCREW co 









sh NN 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 








MFRS. OF 


The “ Moore & White” 


Friction Clutches W.C. YOUNG M’F'G@ CO.."°22"" 


Cut-off Couplings. | Foot Lathes, Engine Lathes, 


Send for Circulars. SHEARS AND PUNCHES 


MACH! Nine CURTIS & 7 CURTIS 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


| 

| 
~~ BARKER’S IMPROVED || US. W. GOODYEAR, Waterbury, Conn. 
1} CENTER GRINDING MACHINE, Bf je" smetoncm ser 


Ee 
NO GAUGES. NO BELT. itily tlt tity Lil thobi bbe 


Every Machine Guaranteed. MACHINISTS’ SCALES, 


WM. BARKER & CO., Cincinnati, Ohio. |} PATENT END GRADUATION. 
SEND FOR CIRCULA R We Invite Compariocn | for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. 





LAKEPORT, N. H. 





cog —— sD 9 ke ‘ 

ca =e en’ 

NEW YORK 0. 

Branch: 265 State St., Chicago. 
Manufacturers of 

Drawing Materials, 

Surveying Instru- 
ments, &c. 


SS Drewing Instruments, Extra and Best Quality ; German 
Drawing Instruments, Paragon, Duple x, Universal. Anvil Drawing 
Helios, Blue Process Papers Scales, Triangles T-Squares &c., &, 
Catalogue on application, At Cx Jlumbian a sition Libe ral Arts 
Building, Section KE. M. 103. 







































\ | 
\ Ave THe mc URTIS 
“ ‘ ae 
> F nt U 
(PIPE corn 4. R LATHE “o* 


TREADING a oA AGHINERY = 





wre 


f 














Send for 
Catalog 














oY) oe “}Q Uopsey 99 








MECHANICAL 


DRAWING TAUGHT BY MAIL 


Also, Mxrcuantos, Mining, Prospecting, Arithmetic, etc. To begin, students only 
need know how to read and write. DIPLOMAS Awarded. Low Prices. Send for 
FREE Circular to 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 








SMALL CRANKS 
AND 
ENCINE PARTS 
MADE. 


W. D. FORBES & CO., MILLING CUTTERS, 
HOBOKEN, FINE TOOLS, 
N. J. SPECIAL MACHINES, 


1300 HUDSON STREET. HARDENED ARBORS. 








Maule's REE ca ad De. 


"atin at t She Svetecst 
of tt to you is less 
than "ae at of any 
other Pipe-Thread- 
ing Die. Also this: 
Before tt becomes 
dulled Jrom use tt 
will cul as many 
perfect threads as 

cee the best Solid Die 
extant; and when tt 
ts dull, you "do on't throw 
tt away and try a mew one. 
You simply sharpen it ona 
WW common grindstone, and make 
tt practically as good as new. And this sharpenin ng pro- 
cess may be repeated a mumber of times. 
Don't it sound like a imoney-saver}# Ask your jobber 
te send you Price-List of 
MAULE'S “SKELETON PIPE DIE, 
HENRY B, PANCOAST & CO., 
Philadelphia, U. S. A 

































THE ERIE KEY-SEATING MACHINE Stover, Power Hack Saw 
e iJ 
AB oe Ay and Friction Drill FOOT POWER LATHES 
THE BURTON MACHINE co. *?* This Drill 
302 Peach St., | - = is for light, For Electrical 
The cut represents . p = =e ———- ** : sit od 
’ € auc rapic 
pus sutene ont + Foor and Experimen- 
ae ing Machine, which % , reat 
3 fully meets all the " 5 ; , u seater’ tal work. For 
requirements of a | ' ———— = When spec ; 
B machine shop, “thes are furate hed x. | : . isslow aud Gunsmiths and 
F with one, two or three Arbors -” =z ; 3 o most KD 
S desired, to cut a1 uy width of key-s sitive when Tool Makers. For general Ma- 
= up to % 1-2 inches wid = qi ® 
Ss Sie eh te AA eae aN { bit. m chine Shop Work. 
=_ ~ fn all oe from 1 15-16 | =] Power i 
ee inches to 3 inches diameter | = = Hack Saw High grade tools ; elegant in design, superior in con- 
a . ‘ >: ; and cute seats 18 inches | af E js made in | struction. The best foot power lathes made, and quality 
—— cane : 7 = two sizes, | considered the cheapest. Send for catalogue and prices. 
2 7-16 inches Arbor works in all bores from 2 7-16 inches to JNo. 1 cuts 
6 yo diameter, and cuts seats 16 inches long. w 7 rgd W. i. & JNO. BARNES co., 
7-16 inches Arbor works in all bores from 4 7-16 inches t . ' , 
14 inches diameter, ys d cuts sore 26 in he long. samuenies » 2 cut 1995 Ruby St., ROC KFORD, HILL. 
With an attachment for the purpe » seats can be cut in holes = . tal6 in. x8 in. Satisfaction Suarne ENGLISH AGENTS, 
as small as 1 inch diameter, by one Ars of the cutter, Send for circulars and prices. 
If the work is heavy and too large to be placed on machine ft ‘STOVE K NOVEL TY WORKS, CHAS. CHURCHILL & CO., Ltp 
can be detached from stand and used as portable machine. 28 Kiver Street, FREKVORT, ILL. 21 Cross ST.. Finsaury. LONDON, E. C., ENG. 
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PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
2 Pulleys, Hangers, pets Ete, 













NEARLY 1,000 
DIFFERENT 
MACHINES. | 


Ti ine & ALSTATIER C0.,) 


HAMILTON, OHIO, U.S. A. 


OVER 300 VARIETIES AND SIZES OF 


PUNGHES AND SHEARS 
WELDING MACHINES 
AND DROP HAMMERS. 


















LARGEST LINE IN THE 
WORLD OF THE 
LATEST RESULTS 
OF AMERICAN 
INGENUITY. 


| MAKERS 
OF 

W000-WORKING 
MACHINERY 

FOR ANY PURPOSE 


AS, BEVEL GEARS, 


Cut Theoretically Correct. 
~ For particulars and estimates apply to 


_ HUGO BILGRAM, 


MACHINIST, 


successor to 












DOUBLE PUNCH AND SHEARS. 













World’s Fair Exhibit, Chicago, Ill., Machinery Hall Annex BREHMER BROS., 
Section 28, Column L, 48 and 49 440 N. 12th St., Philadelphia, Pa. 


MACHINE 6O., 


Baltimore, Ma. ™ 


ry The Opel Side = 
‘lron Planers, 


Pree WRITE DIRECTLY TO US FOR 
z= ici CATALOGUE AND PRICES. 


ADAMS 





The simplest and most durable machine in existe angel The thread (lake 
fy ing head is made entire aay ¢ ty teel. ag links, levers, springs, caps 
cases, blocks or die e he pad. Se Ba sew He ads 


ring or about th 
- ~f Die es Furnis hed. Wr ite for rod scriptive circular and price 


Capi Mfg. Co., 125 to 137 Rees St., Chicago, II, U.S. A. 


nts for Gr eat Britain, CHARLES CHURCHILL & c0., Ltd, 
21 a Street, Finsbury, London, E. C., England. 


CHAS. A. STRELINGER & CO., | 


7 HARLES MiuRRAY=< 
Tools, Supplies and Machinery, G VENGRAVER on WOOD 
DETROIT, MICH. 











WM. SELLERS & 60,, incorporate, ! 


THE HILLES & JONES CO., WILMINGTON, DEL. 
ee TOOLS, 






MANUFACTURERS OP 


For Boiler Makers, Bridge Builders, Ship Builders, Rail- 
road Shops, Locomotive and Car Builders, etc. 


Improved Boiler Plate Planer, 








Eight Sizes, 




















8’x20' length 
of cut. 





See our Ex- 
hibit at 















BSS 


J World’s Fair. 











TOWVILLE IRON WORKS ~~, “Ey 


MANUFACTURERS OF 


PUMP 











- For Boiler and 
_ Feeding, other 
Elevator ‘purposes. 
| Work, : fai Send for 
PulpMills. </ — Circular, 















JEANESVILLE, LUZERNE CO., PA., | 
BUILDERS OF 
mm SPECIAL PUMPS OF ALL KINDS. 
DUPLEX OR SINGLE, 
i SIMPLE OR COMPOUND. 


we MINE Pumps, SINKING PUMPS PRESSURE 
Pumps, Vacuum PuMPS, ARTESIAN WELL 
Pumps Power Pumps, Etc., Etc. 














THE VERNON GOUNTING REGISTER. 





THE DAVIDS 
MANUFACTURERS AND SOLE AGENTS. 
OFFICES: 129 WORTH ST., NEW YORK. 


THE a TY W STROKET TRIMMER, 


An Indispensable Toot 
for ali Bench Wood 
workers, Latest and 
Best Design. Infringers 
Pr u rial, not 


Positive Motion, Steel 
Gearing, Brass Wheels. 

Absolutely Accurate 
at High Speed. 

For C ounting Str kes 
of Engine Pumps, 
Speed « of Shi afting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


MACHINE WORKS, 


PERKINS & CO., 
Grand Rapids Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 


ROBERT PAOLE & SON CO. 


ENCINEERS & MACHINISTS. 














7 





E)STANDAR 





TRANSMISSION MACHINERY 
MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 














‘SS ANN ST. NEWYORK: 
A New Feature 


VvvY 


\ A AS Ww 


The above Cut shows a piece a aa any 12 ‘DIFFERENT iinads, from 6 to 


20 per inch, cut on a 14-inch by 6 ft. 


NORTON LA’THE 


WITHOUT CHANGING A GEAR OR STOPPING the Lathe. 


Time, 1 hour and 30 minutes. 
to 80 per inch. 


in Screw Cutting 


LT sh Att nt Hh ih i IN i i 





25 OTHER TREEADS can also be cut from 2 1-2 
The Lathe has 37 FEEDS from 7 1- 


Engine Lathes. 


ERR mis 








to 400 per inch. 


All REVERSING in the APRON. No Siatemins or Banging of Counter Shaft. 


We are doing 2 
Lathes of corresponding size. 
A most substantial tool, 


We have the 18-inch size ready to deliver. 


‘These Lathes will be found in our space 
Section 28, Crane Columns Kk. L. 


thoroughly tested for 8 months in our own works. 
Will have 16-inch in 3 to 4 weeks. 


at the World's Columbian Exposition at Chicago, in Machinery Hall Annex, 
38, and we shall be pleased to have any one interested, step in, and test them in every way. 


25 PER CENT MORE WORK on these Peas than on other | 


THE HENDEY MACHINE COMPANY, Torrington, Conn. 2 


CHAS. CHURCHILL & CO., Ltd., Agents, 21 Cross Street, ‘4 ay London, England. 
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. _ BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW ca oreD tn SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple- Expansion Engines. 


HIGH-PRESSURE BOILERS, 


A e Complete Steam Power Plants of Highest Attainable Efficiency. 


Address BUCKEYE ENGINE CO., Salem, 0. 
Or SALES ACENTS: 


B ockEr : ENGINE Co. 8 SALES AGENCY, H. T. PORTER, No. 10 Telephone Building, New York City. 

a4. A. HUNTING, John Hancock Bld’g, Boston, Mass. 
ROBINSON & CARY COMPANY, St. Paul, Minn. A. 
. MORSE, 511 Commercial Building, St. Louis, Mo. 


N. W. ROBINSON, 97 Washington St.. Chicago, III. 
L. FISH, No. 61 First St., San Francisco, Cal. 
J. M. ARTHUR & CO. Portland, Oregon. 









RETURN 
STEAM TRAPS, 
SPECIAL 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 


ALBANY STEAM TRAP Co., ALBANY, N. Y. 


AUTOMATIC 


STEAM PUMPS 


2 lis Sy AND GOVERNOR COMBINED 


Pate 





FOR PUMPING 


HOT CONDENSED WATER, 


me Renewable Seat and Disc 
© VALVES. 





OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


63¢ & Walnut Streets, 
Philadelphia. 


245 Lake Street, 
Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 





FOR USE WITH 


COAL GAS, 


— COMBINED 





other Gas Engine doing the same work. 


MANY NEW IMPROVEMENTS 


NATURAL GAS, 
PRODUCER GAS, 
OR GASOLINE. 


— =< “OTTO GAS ENGINES AND PUMPS. 
Consume 25 to 75 Per Cent. Less Gas than ANY 


THE TWISS IMPROVED vO eMarre oo 
ctu ) 
NELSON 25 Whitney 
Ave., AW MAY EN, CONN, 
tar New Cylinders put onto 
old engines, effecting asaving 
of 25 to 40 per cent. in fuel. 
4 vertical and marineen 












STRONG, WELL te STEAM 

SERVICEABLE 

. 12 to 100! Horse Nagy 

Eng Adapted to Heavy, 
at. te sted under & Continuous Work. 


full load. SUITARLE 


Tubular & Firebox 
BOILERS 


on nee’ Heo immedi- 


CHAN DLER & e TAYLOR CO. INDIANAPOLIS, IND. 











CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOCUE FREE. 
Z THE CONOVER MFG. 00., 
<¥ 39&41 CORTLANDT STREET,N. Y. 

















EVAN TN amt 


HANGING AND STANDING, 


MADE IN ALL SIZES. 


Thousands in use transmitting from 
1to50H.P. For information address, 


== EVANS FRICTION CONE CO. 
No. 85 WATER STREET, 


BOSTON, MASS. 











, Aanesville 





PUNCHING +* SHEARING MACHINERY: 
>< e° BOILER MAKERS ROLLS. : 
WVew Doty Manuracurine ©: 








a 


= 
qin 
s 2 





__Wifodsin. - 














AiR COMPRESSORS WITH 
Compounpb Air CyLinbders. 
AND Compounb Steam Crt 
INDERS WITH MeverorCor 
Liss VaLves 


RAND DRILL CO., 


se ee 23 Park Place, 
Wit ~NEW YORK, U.S 
Z. RRANCH OFFICES: Monadnock 
Building, Chicago; Is shpe ming 
Mic! 1316 18th st., benver : Sher 


brooke, ”.Q., Can ada ; Apartado 
830, Mexic 10 City. 









, Dry Ho 


Pinos Se erry ras close 
sible the ste 


to Engine 


as y« 


Wa rG 
8 where Dry Ste am is nec 


as Generators id 


Fifth and Bettonwond Streets, Philadelphia, 





a STEIN, 


pr hrhae s Centrifugal 
Steam Separator. 


For Supplying Cle ean ar aA Dry Ste am 


to gine 


am taking @ <piral 
eads 


° any position. 





nay a0 
) steam lo 0 ais 
nees, for Steam jie mers Dry Ho 


rr all, , ur: 
sary. 


KEYSTONE ENGINE & WACHINE WORKS. 


MOFFET PORTABLE DRILL. 


REAMER. “? 







Runs with Steam 
hae 


Will work in Compressed Air. 


i P Manufactured by 
j G. TIMOLAT, 
89&915S. Fifth Ave., 
NEW YORK. 





Send for Circular, 















MANUFACTURERS = 
OF IMPROVED 


CORLISS STEAM ENGINES | 


VARIETY 
IN FULY ! Sh 
TontRActs Fosantite | power ga 























FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Scnd for Illustrated Catalor ue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


WAY oO 


(Tandem Cueaiks 








pies lec IRON WORKS CoO. 


MEADVILLE, PA. 
New York, 15 C ortiands St. 
tay Chicago, 519 The Rookery, 
3 5 


Sole Manufacturers of the 


y “Dick & Chuneh” Automatic Cut-af Engine 


Single, Tandem Compound, and Triple Expansion. 
rer al Tubular ard Manning Vertical Boilers 





AUTOMATIC 
ILIGII oes ED 








WESTON 


HIGH PRESSURE BOILERS ¥eeebe 


AND 


BOMPLETE POWER PLANTS 


) ENGINES 


H) WESTON ENGINE CO., 


sag vt ned POST, N. Y. 
. RESENTATIVES 

SULTAN SCHOLL & C0. 126 Li may Be Bee 
GEO. D. HOFFMAN, &2 Lake , Chicage 
H, M.SCIPLE & CO., Sd & Arch Sts, Phila, Pa. 











a Tre CASE AUTOMATIC HIGH SPEED ENGINE 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Building. 
BUILT IN SIZES FROM 2% to 25 H. P. 


|} Manufactured hy THE J.T. CASE ENGINE CO., 


New Britain, Conn., WM. S. HINE, Gen’! Sales Mgr. 


PIERCE & MILLER ENGINEERING CO., Selling Agents for New 
York and Export, 42 Cort'andt Street, N. Y. 


| PREP CORLISS ENGINES, 


Simple, Compound and Trip'e-Expansion, 
ALL SIZES. 


Philadelph'a Engineering Works, Ltd. 


Mifflin St., East of Front, PHILADELPHIA, PA. 












AMES IRON WORKS, °"0)2e282%" 


A h Str ia, Pa, 





UNSURPASSED & Weighs 42 Ibs, and 
| drills from 3¢ to 
ASA 1% inches diam- 

P eter. 





ENGINEERING CO. 
NICE TOWN. 
PHILA. 
49 DEY ST. 
NEW YORK. 


Elevators, Convevors, Manilla Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, ete. (Chicago-Link-Belt Machinery Co.) 


BoltwNut Machinery. 


Complete Outfits for Bolt and Car Shops, 
Bolt Cutters, Bolt Pointers, 
Upsetters and Benders, 

N Bolt Headers, 

Nut Machines, 
> Washer Machines, Car Link and Pin Machinery, 


he National Machinery Co., Tiffin, 0. 





Catalogue on 1 Application 


Orr ai 






S 


"a Nut Tappers, 
‘ 
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BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. I. 


ANEW PLAIN MILLING MACRINE, 


No. O. 
16 in, X 4 1-4 i. X12 in 


(The Nos. 2 and 3 Un al have been previously advertised.) 
The table “ay an automatic longitudinal 

feed of 16”, 

and can be 


spindle. Weight 770 pounds. 


a transverse movement of 44%”, 


lowered 12” from center of 


1893 Catalogue, pages 14 and 15. 


ENGLA we a A tad 0 dhe te ~— - el Re yad, London, E. 
Bieiie=G DIECHMANN, An Me Berlin, Ww 62. 
FRANCE —FENWIC K FRERES & C ‘0. a1 hee Martel, Paris. 
France—F. G, KREUTZBERG ER, 140 ne & Neuilly wetenas ° 
Sma IL Z ios A. RIC dif 23 S« uth Cane) St., and World's “Calwmblae 
sition, Mai Hi all Annex, Ssotion 13, Crane Columus 
rn 46 ant 47 Ce re or “Ai sle 








SEE OUR EXHIBIT, WORLD'S FATR. 


r tHE NILES TOOL WORKS co. 


(MACHINE TOOLS " 














| d 
= = 
s < 
i Z 
2 F 
Py} g 
s | 
d ; 
of ~ 
3 2 
3 3 
a a 
—_— I, 
|. al 
I NO. 3 HORIZONTAL BORING AND DRILLING. M I 
| 

} NEW YORK, BOSTON CHICAGO, PHILADELPHIA, Pill TSBURGH. | 
| Correspondence Solicited. | 
2 8 TS a a oi Ca SEE OUR EXHIBIT, —— a a £2 
for Steam or Joint Packing, has no superior. 


It is manufactured in all thicknesses. It is 
not loaded to increase weight. Does not rot 
or burn out, Every sheet is stamped with 
Trade Mark, like cut. 


JENKINS BROS., 


NEW YORK, PHILADELPHIA, BOSTON and CHICAGO. 


BEMENT, MILES &* CO., 


PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER 
SHOPS, BRIDGE WORKS, ETC., ETC. 








NEW YORK OFFICE, Eaurra.e ¢ BUILDING. 













SPUR- AND SPIRAL-GEARED 


(** SELLERS’ MOTION”’) ik 


MADE BY 


From 22/’x22’’| 
|to 96'’x72” any 
length. 


ca | 20 SIZES. 





L 


The G. A. GRAY CO., 


477-483 Sycamore St., CINCINNATI, O. 





P 





GOULD & EBERHARDT 


NEWARK, N. J., U.S.A. 


BUILDERS OF 


HIGH-CLASS MACHINE TOOLS. 


EBERHARDT’S PATENT 
DRILL PRESS AND TAPPING ATTACHMENT, 
STANDARD DRILL PRESS, 

Double Triple Quick ‘‘ Stroke” Shapers, 


ENTIRELY AUTOMATIC GEAR CUTTERS. 


Write for Circulars. 





The PRATT & WHITNEY CO., Hartford, Conn. 


—— MANUFACTURE 


DROP HAMMERS, 


Punching and Trimming Presses, Forgin: 
and Trimming Dies, 


Die-Sinking Machines, Hand Bolt Heading Machine 
ROLL GROOVING MACHINES FOR FLOUR MILL USE, 


“ig Spiral Shear Punches, Solid Adjustable an: 
: Opening Die Bolt Cutters. 








Description and Prices Furnished on Application. 
Exhibit at the World’s Columbian Exposition, Machinery Hall, Crane Column J, 44-45 Middle Annex, 


DROP FORGINGS AND 
MACHINISTS’ [TOOLS 


OF EVERY DESCRIPTION 





UNEQUALLED IN QUALITY AND FINISH 


THE BILLINGS & SPENCER CO. 
HARTFORD, CONN. 


|  _ WARNER & SWASEY, 











NER & OHIO. 


MANUFACTURERS OF 


TURRET ENGINE 


LATHES. 


IRON AND BRASS ; WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 




















/ 









= The Celebrated 
= F. E. REED 
16-inch Swing 


Engine Lathe. © 


FROM I 


LO. W. 


GE 


i 


ENGINE LATHES 


_Manning, Maxwell & Moore’s Machin 


Cuts, Photographs and Prices furnished 


Lowell, Mass., U. 


Columbian Exposition, Chicago, Il.’ 








PRICES REDUCED 


Ais W. L DRILLS 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y,- 


WYMAN & GORDON. 


WORCESTER, MASS. 


DROP FORGINGS, 
THE ACME MACHINERY CO. 


LEVELLAND, O 
Manufacturers 7 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. = 
FIRST PREMIUM CINCINNATI CENTENNIAL, = = 


Ss EE 


OUR ADVERTISEMENT, 


PAGE 18. 


THE HENDEY MACHINE COMPANY, 


TORRINCTON, CONN. 











J. M. ALLEN, Presipenr. 

WM. B. FRANKLIN, Vice-PreEsIDENT. 
F. B. ALLEN, SEeconp Vi1cE-PRESIDENT 
J. B. Prerce, SECRETARY & TREASURER 





















PAT. DEC. 5, 1882 
PAT. DEC, 4, 188% 
PAT. AUG, 25, 1888 








AAAA Manufacturer 


J.M. CARPENTER Renin nittinitin r 








Tools can be seen eration in Manning, Ma 11 & Moore's Machine 
Machinery Hall, World's Columbian Expo orem azo. Ill 


shop, AnueX  Pri}] Press with Auton atic Te pping At 
ita 


‘tach ame at and ( ote 


APS & DIE 





PAWTUCKET.R. I. 


on) << | MANNING, MAXWELL & MOOR: 
aeoene 4 { 
ona ‘ 111-113 LIBERTY ST., NEW YORE. 
f r _— Sone ae and Dealers in all kinds of 
— Z wacmrsists” TOOLS AND SUPPLIES. 
f = “ We carry the largest line of Tools and Euprlies in the Cit;. 
3 g% 8 
oni seg 

§ ey “o 

; 5 


** Tools can be seen in operation in 


“Sho »p, Annex Mac hinery Hall, World's 





— ee ee ee OD 


oO & @& a 





